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PREFACE. 



The object of this work is to give a complete course in all 
those portions of Arithmetic which are required for the actual 
business of life, and at the same time to furnish the pupil with 
a clear and comprehensive knowledge of the science of numbers. 

The principles, therefore, that have been followed in the 
preparation of this work are embodied in the following ques- 
tions : 1st, What are the actual demands of practical life f 2d, 
Whai does a logical development of the subject require f 

In the application of these principles it has been found 
necessary to omit some subjects usually found in Arithmetics ; 
to greatly abridge and simplify the discussion of Denominate 
Numbers, Percentage, Proportion, etc. ; and to place a number 
of other topics of local application, or of minor importance to 
the majority of pupils of the public schools of America, in a 
Supplement. 

Another object which has been kept constantly in view 
through the entire work is the development of thoughUpower — 
to make thinkers rather than imitators. Greater importance 
is therefore attached to iUustrations, processeSy and principles 
than to abstract definitions, long solutions, and unnecessary 
rules. 

GEO. W. HULL. 

MiLLEBSVUXE, Pa., 1 
April 1, 1895. / 



CONTENTS. 



PAGE 

Preface 3 

SECTION I. 

Numeration and Notation. 7 
Arabic System of Notation . 7 

Koman Notation 13 

Numeration and Notation of 
U.S. Money 15 

SECTION II. 

Fundamental Processes . . 16 

Addition . 16 

Subtraction 25 

Multiplication 32 

Division 43 

Use of the Parenthesis . . 52 

Arithmetical Analysis ... 55 

SECTION III. 

Factors, Divisors, and Mul- 
tiples 56 

Factoring 56 

Divisibility of Numbers . . 57 

Cancellation 60 

Greatest Common Divisor . 62 

Least Common Multiple . . 66 
4 



SECTION IV. ^^o. 

Common Fractions .... 72 

Definitions 72 

Notation and Numeration of 

Fractions 74 

Beduction of Fractions . . 74 

Addition of Fractions ... 80 

Subtraction of Fractions . 81 

Multiplication of Fractions. 84 

Division of Fractions ... 88 

Complex Fractions .... 92 
Fractional Parts of Numbers. 93 

Arithmetical Analysis . . 95 

SECTION V. 

Decimal Fractions . . . . 101 

Definitions 101 

Numeration of Decimals . 103 

Notation of Decimals . . . 104 

Reduction of Decimals . . 106 

Addition of Decimals . . . 108 

Subtraction of Decimals . . 109 

Multiplication of Decimals. 110 

Division of Decimals ... 112 

Application of Decimals . . 114 

Bills and Accounts .... 120 



CONTENTS. 



SECTION VI. p^QE 

Renominate Numbers . . 124 

Measures of Value .... 124 

Measures of Weight ... 126 

Measures of Length ... 127 

Measures of Surface . . . 128 

Measures of Volume ... 129 

Measures of Capacity ... 130 

Measures of Time .... 131 

Angular Measure .... 132 

Miscellaneous Tables ... 133 

Miscellaneous Measures . . 133 

Eeduction 134 

Addition 142 

Subtraction 143 

Multiplication 145 

Division 145 

Longitude 146 

Longitude and Time ... 147 

SECTION VII. 

pRAcncAii Measurements . 154 
Measures of Surfaces . . . 154 
Painting, Papering, Plaster- 
ing, etc. 159 

Measures of Volume ... 161 

Bins, Tanks, and Cjistems . 164 

Boards and Timber .... 165 

Masonry and Brickwork . 1 67 

SECTION VIII. 

Percentage 172 

Applications of Percentage. 182 

Commission 182 

Taxes 185 

Insurance 187 

Interest 189 

Promissory Notes . . . 199 

Partial Payments . . . 202 



Annual Interest . . . 
Compound Interest . . 

Discount 

Stocks and Bonds . . 

SECTION IX. 



PAOB 

205 
207 
209 
215 



Ratio and Proportion . . 222 

Partnership 230 

Equation of Payments . . 233 

Averaging of Accounts . . 237 

SECTION X. 

Involution and Evolu- 
tion 240 

Involution 240 

Squaring Numbers Geo- 
metrically 242 

Cubing Numbers Greometri- 

cally 243 

Evolution 244 

Evolution by Factoring . . 246 

Square Root .... 247 

Of Decimals 249 

Of Imperfect Squares . . 250 

Of Fractions 251 

Applications of Square 

Root 251 

The Square 251 

The Right Triangle . . 252 

Similar Figures .... 254 

Cube Root 255 

Short Method 259 

Of Decimals 260 

Of Imperfect Cubes , . 261 

Of Fractions 261 

Applications of Cube Root. 262 

The Cube ....... 262 

Similar Volumes .... 263 



6 



CONTENTa 



SECTION XL p^Qjj 

Mensuration 265 

Lines 265 

Angles 265 

Surfaces 266 

Area of Polygons .... 268 

Kectangle 268 

Parallelogram 269 

Triangle 270 

Trapezoid 271 

Circle 272 

Solids 276 

Prism 276 

Pyramid 279 

Cylinder 280 

Cone 282 

Frustums 283 

Sphere 285 



SECTION XIL 

Progressions 

Arithmetical Progression 
Geometrical Progression 



PAGX 

289 
289 
291 



SECTION XIII. 

Miscellaneous Problems . 295 

SECTION XIV. 

Supplement 305 

Business Forms 305 

Exchange 306 

Domestic Exchange . . 309 

Foreign Exchange ... 311 

Duties or Customs .... 313 

Annuities 314 

Building Associations . . . 317 

Metric System 323 



ARITHMETIC. 



SECTION I. 
NUMERATION AND NOTATION. 

1. If we desire to know how many trees there are in a 
certain grove, we must count them ; thus, one, two, three, four, 
five, six, seven, eight, nine, etc., until all have been counted. 

These expressions, owe, two, three, etc., are called Whole 
Numbers, or Integers. 

2, Notation is the method of representing numbers by 
means of characters. 

Numeration is the method of reading numbers when ex- 
pressed by characters. 

ARABIC SYSTEM OF NOTATION. 

3, Ten characters, called Figures, are used to represent 
numbers. They are — 

Figures, 1, 2, 3, 4, 5, 6, 7, 8, 9, 0, 

Jyaffies, one, two, three, four, five, six, seven, eight, nine, zero. 

These ten characters are also called Digits. 
A figure standing alone expresses ones, or Units. 

4. Numbers greater than nine are expressed by writing tw6 
or more of these figures side by side. 

7 



8 NUMERATION AND NOTATION. 

If we add one more to nine, we shall have ten. To express 
this, we write 1 in the second place and zero in the first place. 
Hence ^ 

A figure standing in the second place expresses Tens. Thus, 

10 is ten units or 1 ten^ called ten. 

11 i&l ten and 1 unity or eleven. 

12 is 1 ten and 2 units, or twelve. 

13 i^ 1 ten and 3 units, or thirteen. 

14 is 1 ten and 4 units, or fourteen. 

And so on to 19, or nineteen. 

20 is 2 tens, called twenty. 

21 is 2 tens and 1 unit, or twenty-one. 

22 is 2. tens and 2 units, or twenty-two. 

23 is 2 tens and 3 units, or twenty-three. 

And so on to 29, or twenty-nine. 

In like manner we have 30, 40, 50, 60, 70, 80, 90, with the 
intervening numbers. 

EXERCISES. 

1. Write neatly in figures the numbers from ten to twenty ; 
from thirty to forty; from fifty to sixty; from seventy to 
eighty ; from thirty-four to fifty-six ; from sixty-six to 
eighty-six. 

How many tens and units in — 

2, 3. Jf. 5. 6. 7. 8. 



14? 


15? 


25? 


37? 


40? 


50? 


99? 


26? 


32? 


39? 


69? 


72? 


79? 


80? 


36? 


47? 


54? 


60? 


88? 


77? 


21? 



• 9, What is the largest number that can be expressed by two 
figures ? What is the smallest ? 



NUMERATION AND NOTATION. 



Bead the following numbers : 



10. 11. 


12. 


IS. 


IJh 


15, 16. 


13 16 


26 


39 


41 


51 99 


25 33 


40 


60 


73 


80 81 


39 49 


55 


61 


89 


78 22 


20 30 


60 


70 


90 


95 85 


Write in figures— 


- 








17. 




18. 




19. 


Twenty-two ; 




Fifty-seven ; 




Sixty-four ; 


Eighty-nine ; 




Seventy ; 




Thirty-five ; 


Twenty-nine ; 




Sixty-eight ; 




Forty-one ; 


Thirty-three ; 




Ninety-nine ; 




Eighty-seven ; 


Forty-eight ; 




Forty-six ; 




Ninety-five ; 


Fifty-two. 




Eighty-eight. 


t 


Fifty-four. 



5. Hundreds. — If we add one more to ninety-nine, we shall 
have ten tens, or one hundred. To express this, we write 1 in 
the third place. Hence 

A figure standing in the third place expresses Hundreds. 
Thus, 

100 is 10 tenSy called one hundred. 

234 is 2 hundreds, 3 tens, and 4 units, or two hundred and 

thirty-four. 
999 is 9 hundreds, 9 tens, and 9 uniis, or nine hundred and 

ninety-nine. 



EXERCISES. 

1, Write neatly in figures the numbers from one hundred to 
one hundred and twenty-five ; from two hundred and twenty- 
five to two hundred and fifty ; from three hundred and fifty 
to three hundred and seventy-five; from four hundred and 
seventy-five to five hundred. 



NUMERATION AND NOTATION. 



ow many hundreds, tens, and unite i 


n— 




2. 3. 4. 6. 


6. 


7. 


314? 541? 324? 587? 


500? 


749? 


238? 652? 836? 809? 


909? 


927? 


ad the following numbers: 






8. 9. 10. 11. 


1^. 


IS. 


100 500 900 450 


890 


789 


200 600 120 560 


912 


406 



700 



230 



670 



846 



709 



6. Periods. — For convenience in reading and writing num- 
bers the figures of a numl>er are divided into periods of three 
places each. The first three places make the first or units pe- 
riod, the second three places make the second or thoumjtda 
period, etc. 

The first six periods are as follows: 



NUMEEATION TABLE. 



Names 01' , 3 
Peeiods, -a 



Names 0? 
Places, 



:§^ c^g £SS 2:^1 



ill I . 



Periods, 6th. 5th. 4th. 3d. 2d. It 

The periods are separated from each other by commas. 



NUMERATION AND NOTATION. 
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EXERCISES ON THE TABLE. 

1. Name the periods in order from units to quadrillions. 

2. Name the places in order from units to quadrillions. 

Name the following periods : 



s. 


I 






5. 


1st period. 


4th period. 




6th period. 


2d period. 


2d period. 




4th period. 


3d period. 


5th period. 




3d period. 


In what period is- 


- 




6. 


7. 




8. 


Millions? 


Billions? 




Quadrillions ? 


Thousands ? 


Units? 




Trillions? 


Trillions? 


Thousands ? 




Millions ? 


Bead the following 


; numbers : 




9. 10. 


11. 


12. 13. 


1,000 9,00 


8,210 


8,021 3,432 


2,000 7,30 


7,320 


6,047 7,872 


3,000 6,20< 


O 9,760 


5,036 3,140 


Write in figures — 






u. 






15. 


5 thousand. 






8 thousand 200. 


7 thousand 314 


• 




1 thousand and 11. 


9 thousand and 


20. 




2 thousand 890. 


6 thousand and 


81. 




3 thousand and 3. 


4 thousand 780 


• 




9 thousand and 9. 


Read the following 


■ numbers : 




16. 


17. 


18. 19. 


10,000 60,214 100,000 625,324 


20,000 70,809 200,000 704,897 


30,000 i 


50,029 


300,000 


820,614 
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NUMERATION AND NOTATION. 



Write in figures — 
20. 
32 thousand 316. 
50 thousand and 16. 
85 thousand and 8. 
97 thousand 306. 
90 thousand and 9. 

Read the following numbers : 



22. 

1,000,000 

2,000,000 

30,000,000 

40,000,000 

500,000,000 

600,000,000 



28, 
700,500,300 
850,430,520 
961,432,618 
804,503,702 
21,032,041 
64,008,009 



Write in figures — 

26. 

1 million 320 thousand 412. 

2 million 145 thousand and 75. 
8 million 65 thousand and 86. 
28 million 4 thousand 608. 
75 million 6 thousand 102. 
92 million 84 thousand 189. 

Copy, point off; and read— 

28. 1234. 

29. 64876. 

50. 103625. 

51. 2186234. 

52. 60450217. 
SS. 430041671. 
SU. 6102032416. 
S5. 80634262321. 



21. 
316 thousand 425. 
102 thousand and 25. 
400 thousand and 40. 
526 thousand and 4. 
700 thousand and 7. 



401,420,401 
45,045,045 

100,100,100 

60,060,060 

4,004,004 

164,164,164 



25. 
164,310,806 
8,008,008 
80,080,080 
800,800,800 
888,888,888 
941,862,721 



27. 



126 million 216 thousand 812. 
400 million 300 thousand 200. 
520 million 62 thousand 182. 
903 million 9 thousand and 9. 
90 million 90 thousand and 90. 
999 million 999 thousand 999. 

Se. 70010003. 

57. 600001024. 

58. 3000700271. 

59. 20006024028. 
Jfi. 321027320300. 
Ul. 3206087042107. 
Jt2. 20014206104027. 
iS. 416876341216162. 



NUMERATION AND NOTATION. 13 

Write in figures — 

^. Fifty-six thousand, four hundred. 

JfB, Four million, two hundred and sixteen thousand, and one. 

Jfi, Forty million, forty thousand, and forty. 

Jf7, Six billion, six million, six thousand, and six. 

Jf8, Nine hundred and forty million, eight hundred and six 
thousand, four hundred and six. 

Jf9, Seven trillion, six billion, five million, four thousand, and 
three. 

7. The table which has been given will enable us to read a 
number consisting of eighteen figures : the periods which fol- 
low them are — 

Quintillions, Sextillions, Septillions, Octillions, NoniUiona, De- 
cUliona, Undecillions, Duodecillions, etc. 

ROMAN NOTATION. 

8. In this system seven letters are used to express numbers. 
Thtfs, 

Letters, I, V, X, L, C, D, M, 

Value, 1. 5. 10. 50. 100. 500. 1000. 

Other numbers are expressed by writing two or more of 
these letters side by side. 

(1) When a letter is repeated its value is repeated; thus, II 
represents 2 ; XXX, 30 ; CCCC, 400, etc. 

(2) When a letter is placed before one of greater value, their 
Difference is expressed; thus, IV represents 4; XL, 40; XC, 
90, etc. 

(3) When a letter is placed after one of greater value, their 
Sum is expressed; thus, VI represents 6; XV, 15; LX, 60, 
etc. 

(4) A dash placed over a letter increases its value a thousand 
fold; thus, V represents 5000; VII, 7000; XT, 11000, etc. 
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NUMERATION AND NOTATION. 







ROMAN 


TABLE. 




• 


Roman. 


Arabic. 


Roman. 


Arabic. 


Roman. 


Arabic. 


I 


1 


XVI 


16 


ccc 


300 


II 


2 


XVII 


17 


cccc 


400 


III 


3 


XVIII 


18 


D 


600 


IV 


4 


XIX 


19 


DC 


600 


V 


5 


XX 


20 


DCC 


700 


VI 


6 


XXI 


21 


DCCC 


800 


VII 


7 


XXX 


30 


DCCCC 


900 


VIII 


8 


XL 


40 


M 


1000 


IX 


9 


L 


50 


MD 


1500 


X 


10 


LX 


60' 


MM 


2000 


XI 


11 


LXX 


70 


MMM 


3000 


XII 


12 


LXXX 


80 


MMMM 


4000 


XIII 


13 


XC 


90 


V 


5000 


XIV 


14 


C 


100 


VI 


6000 


XV- 


15 


CC 


200 


VII 


7000 



Express in Arabic notation — 



1. 


2. 


S. 


4- 


XIX; 


CIX; 


XXXIX ; 


CCXC; 


XXXTTT ; 


CXI; . 


LXXXIX ; 


CXLIX ; 


XXIX; 


XCI; 


CLXXIX ; 


CLI; 


XLV; 


DCXC; 


CCCCXLVII ; 


MD; 


LXV. 


DCCX. 


VIII. 


MMD. 


Express in ILoman notation — 




i. 


S. 


S. 


4. 


15 


56 


100 


587 


36 


40 


1600 


436 


42 


49 


3600 


789 


87 


63 


5000 


207 


66 


99 


5010 


999 



Express 1895 in Horn an notation. 



NUMERATION AND NOTATION. 
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NUMERATION AND NOTATION OF U. S. MONEY. 

9, In the currency of the United States one hundred cents 
make a dollar. 

The sign 9, called the Dollar Sign, is written before the 
number. Thus, one dollar is written $1, or $1.00; and fifteen 
dollars and twenty-five cents is written $15.25. The period 
between the dollars and cents is called the decimal point 

Cents occupy the first two places at the right of the djecimal 
point. 



Bead the following : 

1. $8.42. 
^. $12.64. 
3. $28.04. 
4^ $38.23. 



5. $125.05. 

6. $362.14. 

7. $400.06. 

8. $920.10. 



9. $3020.06. 

10. $1214.86. 

11. $9024.09. 

12. $4321.12. 



Write the following : 

IS. Five dollars. Fifty dollars. Five hundred dollars. 

14. Four« dollars and 25 cents. 

15. One hundred and forty-seven dollars and thirty-seven 
cents. 

16. Six hundred and twenty dollars and nine cents. 

17. Three thousand and ten dollars and fifty cents. 



DEFINITIONS. 

10. A Unit is one of any kind. 

A Number is a unit or a collection of units, or rather the 
" how many " of the collection. 
Arithmetic treats of numbers and their uses. 

11. There are three ways of expressing numbers : 

1. By words; as, one, two, three, etc. 

2. By letters, called the Roman method ; as, I, II, III, etc. 

3. By figures, called the Arabic method ; as, 1, 2, 3, etc. 



SECTION II. 

.FUNDAMENTAL PROCESSES. 

ADDITION. 
ORAL EXERCISES. 

12. — 1. A class has 4 boys and 9 girls in it; how many 
pupils in the class? 

2, Horace is 5 years old; how old will he be in 8 years? 
In 9 years? In 6 years? In 5 years? 

S, A farmer has 6 cows ; how many will he have if he buys 
6 more ? 8 more ? 7 more ? 6 more ? 9 more ? 

4. Arthur has 7 marbles; how many will he have if he 
buys 5 more? 6 more? 9 more? 8 more? 7 more? 

5. Ruth has 8 cents ; how many will she have if May gives 
her 6 more? 5 more? 9 more? 8 more? 7 more? 

6. A teacher has 9 pupils in arithmetic ; if 9 more are added, 
how many will there be in the class? If 8 more? If 7 more? 
If 6 more ? If 5 more ? If 4 more ? 

7. How many are — . 

8 and 5? 9 and 9? 6 and 9? 4 and 7? 

7 and 6? 8 and 9? 9 and 7? 8 and 7? 

6 and 9? 7 and 8? 6 and 8? 9 and 8? 

4 and 8? 8 and 8? 6 and 7? 7 and 7? 



8, Count by 2's from 2 to 30. From 30 to 60. From 1 to 
31. From 31 to 61. 
P. Count by 3's from 3 to 45. From 1 to 46. From 2 to 47. 
Id 



ADDITION. 



17 



10. Count by 4*8 from 4 to 48. From 1 to 49. From 2 to 
50. From 3 to 51. 

11. Count by 5's from 5 to 100. From 1 to 51. From 2 to 
52. From 3 to 53. From 4 to 54. 

12. In the same way count by 6's, 7's, 8's, 9's, lO's, to 50. 



13. To each of the following numbers, 

8, 6, 7, 9, 5, 4, 3, 5, 9, 7, 8, 

add 2, 5, 4, 3, 9, 8, 7, 6, naming the results only; thus, 
10, 8, 9, etc. 

Name the results only — 

U. 3 + 3 + 3 = 

i5. 4 + 4 + 4 = 

i^. 5 + 5 -f 5 = 

i7. 6 + 6 + 6 = 

i^. 7 + 7 + 7 = 

ia 4 + 3 + 2 + 1 = 
m 5+6+7+8= 



21. 3 + 4 + 7 + 8=- 

22. 6 + 2 + 3 + 7 = 

23. 6 + 2 + 5 + 4 = 
2Ji.. 6 + 4 + 3 + 2 = 
^5. 8 + 5 + 4 + 3 = 
^^.9 + 2 + 3 + 6 = 
;^7. 7 + 8 + 3 + 7 = 



28. 


29. 


SO. 


SI. 


S2. 


55. 


3 


4 


9 


4 


9 


7 


6 


8 


6 


6 


8 


3 


8 


7 


7 


6 


7 


8 


5 


6 


3 


7 


6 


2 


J 


2 


2 


8 


5 


1 


S4. 


S5. 


S6. 


37. 


S8. 


59. 


4 


9 


1 


4 


7 


8 


8 


8 


2 


7 


•6 


9 


5 


7 


3 


6 


4 


7 


3 


6 


4 


3 


8 


8 


2 


5 


5 


2 


3 


9 


6 


4 


6 


1 


2 


7 



2 



18 FUNDAMENTAL PROCESSEa 

Jfi. Add 7 to 18, 16, 16, 29, 24, 16, 13, 12, 21, 30. Add 
8; 4; 6; 8; 9; 6.^ 

il. Add 6 to 36, 42, 48, 24, 36, 62, 49, 78, 63, 88. Add 
4; 6; 3; 7; 8; 9. 



Add— 












^. 


JiS. 


Vh 


i5. 


4ft 


47. 


3 


2 


8 


5 


4 


4 


4 


1 


7 


4 


3 


8 


8 


6 


6 


9 


7 


7 


7 


5 


8 

• 


9 


8 


9 


6 


4 


7 


4 


9 


3 


5 


3 


6 


5 


6 


4 


4 


7 ■ 


8 


5 


4 


8 


3 


8 


7 


4 


3 


6 


5 


6 


6 


9 


2 


7 



48-71, Add rapidly by columns and by lines— 

6+4+3+4+7+8= 2+3+4+6+6+7 

3+7+8+6+4+7= 4+5+6+7+8+9 

4+8+6+9+4+7= 5+6+7+8+9+4 

2+3+8+6+3+6= 6+7+8+9+6+4 

4+8+7+6+6+3= 7+9+8+7+6+2 

2+7+6+7+7+7= 4+8+7+6+3+2 



DEFINITIONS. 

13. Addition is the process of finding, a number whicb shall 
contain as many units as the numbers added. 

The Sum is the* result obtained by adding. 
The Sign of Addition is +, and is read plus. It indicates 
that the numbers between which it is placed are to be added. 

14. The Sign of Equality is =, and is read equals. Thus, 
5 + 3 =i 8 is read 5 plus 3 equals 8. 
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WRITTBN EXERCISES. 
15._i. What is the sum of 65 and 87 ? 

P c\m9A. ^®' convenience we write the numbers with units under 

^ units and tens under tens, and begin at the right to add. 

37 The sum of 7 units and 5 units is 12 units, which equal 

152 ^713. 1 ten and 2 units; we write the 2 units under the col- 
umn of units, and add the 1 ten to the column of tens. 
The sum of 1 ten, 8 tens, and 6 tens is 15 tens, which equal 1 hundred 
and 5 tens ; we write the 5 tens under the column of tens, and place the 
1 hundred on the left in the place of hundreds. 

2. What is the sum of 455, 789, and 347 ? 

Process. In practice we name results only in adding; thus, we 

455 gay 7, 16, 21; write 1 and carry 2. 

icjy 

347 Then 2, 6, 14, 19 ; write 9 and carry 1. 

1591, Ans, Then 1, 4, 11, 15 ; write 15. 

Proof. — Begin at the top and add downward ; if the two 
results agree, the work is probably correct. 

Find the sum of — 



3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


57 


46 


68 


69 


57 


79 


88 


49 


37 


64 


75 


64 


75 


75 


81 


92 


86 


93 


36 


21 


60 


45 


48 


33 


26 


21 


44 


13. 


IS. 


14. 


15. 


16. 


17. 


18. 


19. 


W. 


32 


33 


56 


63 


21 


32 


63 


63 


98 


18 


14 


23 


87 


87 


18 


45 


47 


87 


62 


86 


45 


76 


65 


92 


95 


89 


64 



n. 22. 23. 24. 25. 26. 27. 28. 

$387 «382 $678 $564 $8.65 $1.65 $4.78 $2.82 

496 146 407 736 4.89 3.78 3.92 5.62 

387 205 662 785 3.72 4.67 8.71 4.44 
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29-49, Add each group by columns and by lines — 

26 + 82 + 62 = 321 + 621 -f- 261 -= 36 + 18 + 21 = 

32 + 16 + 59 = 468 + 873 -h 782 = 88 + 27 + 46 = 

14 + 32 + 80 = 562 + 410 + 341 = 25 + 49 + 15 = 

16 + 93 + 76 = 324 + 602 + 562 = 19 + 86 + 76 = 

50. 61. 62. 53. 54. 55. 56. 57. 

672 918 864 444 999 362 428 429 

456 362 365 333 888 157 327 598 

654 548 627 666 434 687 165 876 

547 678 507 555 216 416 982 597 

862 732 828 888 555 728 681 672 

68-74. Add each group by columns and by lines — 

216 + 321 -f 432 = 382 + 436 + 532 + 812 = 

347 + 342 + 162 = 567 + 782 4- 687 + 416 = 

821 + 156 + 786 = 621 + 584 + 409 + 512 = 

218 + 342 + 432 = 149 + 327 + 207 + 362 = 

572 + 321 + 548 = 826 + 126 + 341 + 178 = 

75. What is the sum of 364 + 582 + 649 + 874 ? 

76. What is the sura of 5628 + 6785 + 2648 + 5000? 

77. What is the sum of 6784 + 4329 + 6543 + 8962 + 
3456 ? 

78. What is the sum of 1567 + 8650 + 1075 + 4865 + 
6372? 

79. What is the sum of 6532 + 6457 + 3754 + 6372 + 
8547? 

80. What is the sum of 8632 + 1678 + 6754 + 6750 + 
9762? 

81. What is the sum of 8672 + 5401 + 7890 + 386 + 
9021? 

82. What is the sum of 37 + 375 + 3754 + 37546 + 64 
+ 645 + 4573 + 67373 ? 
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83-102. Add each group by columns and by lines — 

341 + 467 + 508 + 632 = 421 + 322 + 234 + 621 = 

263 + 821 + 700 + 216 = 812 + ,444 + 423 + 578 = 

567 + 463 + 436 + 348 = 287 + 555 + 342 + 760 = 

873 + 562 + 321 + 516 = 359 + 666 + 167 + 420 = 

142 + 702 + 786 + 922 = 614 -f 777 + 761 + 706 = 

378 + 433 + 105 + 483 = 786 + 888 + 504 + 933 = 

103. What is the sura of 80965 -f 6789 + 1940 + 2071 + 
8900 + 6886 + 904 + 17895 + 7907 + 999 -f 90899. 

PRAOTIOALi PROBLEMS. 

1. A farmer bought three horses: the first cost $275, the 
second 8360, and the third $416; what did they all cost? 

2. The distance from Harrisburg to Hagerstown is 74 miles, 
from Hagerstown to Roanoke 240 miles, from Roanoke to Bris- 
tol 150 miles, from Bristol to Chattanooga 242 miles ; how far 
from Harrisburg to Chattanooga by this route? 

3. A bought 7590 pounds of pea coal, 3765 pounds of nut 
coal, 6834 pounds of stove coal, and 2505 pounds of bitumi- 
nous coal; how much coal did he purchase? 

i. A dealer in eggs packed 1080 eggs in a barrel, nine hun- 
dred in a second, 1008 in a third, and eleven remained ; how 
many eggs had he altogether ? 

6. How much money did four harvest-hands earn if Mr. 
Jones earned $23.16, Mr. Piper $22.02, Mr. Herr $30.30, and 
Mr. Binkley $14.40? 

6. A florist sold eleven pinks for $1.10, forty roses for $5, 
thirteen lilies for $3.25, and two hundred geraniums for $10; 
how many flowers did he sell, and how much money did he 
receive for them? 

7. A hunter shot 21 pheasants, one hundred and twenty-two 
pigeons, 300 rabbits, three wild turkeys, 33 wild ducks, and 
10 snipe in a season ; how many animals did he shoot ? 
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8. Harold bought a wagon for 825, a sleigh for $10.50, a lap 
robe for $1.75, and a whip for $1.25 ; what was his bill? 

9. A lady bought an extension-table for $12, a stove for 
$17.50, an oil-cloth for $2.25, bed-room suite for $95, a rocking- 
chair for $11.15, some dishes for $45, carpet for $37.50, a lamp 
for $3.75, and a piano for $375 ; what was the entire bill ? 

10, A owes his grocer $7.95, his butcher $14.59, his tailor 
$16.78, his baker $6.37, his hired help $28 : he also owes a 
coal-bill of $25.25, a wood-bill of $3.38, and school-tax of 
$2.12; how much does he owe? 

11. In 1890 in New York City there were 312,706 fami- 
lies, in Chicago 220,320, in Philadelphia 205,135, in Brooklyn 
170,970, in St. Louis 91,756, in Boston 86,716, in Baltimore 
86,654, in Cincinnati 63,530, in Cleveland 53,052, and in San 
Francisco 52,635 ; how many families in these ten cities ? . 

12, The superintendent of a factory received $1800 a year, 
the engineer $800, the fireman $600, the book-keeper $750, the 
fuel cost $1500, the raw material $111,000, and the pay-roll of 
the other employes amounted to $50,000 ; what were the ex- 
penses of the factory for the year ? 

13, Four men. A, B, C, and D, entered into partnership : A 
put into the business $1650, B put in $75 more than A, C put 
in $150 more than B, and D put in as much as A and C ; what 
was the amount of money invested ? 

H, B paid $650 for a lot, on which he built a house for 
$5785, the fence around the lot cost $167, the pavement cost 
$243, and the plumbing cost $315. He sold the property and 
cleared $1200 ; what did he receive for it? 

15, The number of immigrants coming into the United 
States in 1882 was 788,992; in 1883, 603,322; in 1884, 
518,592; in 1885, 395,346; in 1886, 334,203; in 1887, 
490,109; in 1888, 546,889; in 1889, 444,427; in 1890, 
455,302; in 1891, 560,319; and in 1892, 623,084. How 
many immigrants arrived in the eleven years? 
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16. What was the whole amount of money in circulation in 
the United States on Jan. 1, 1894, if there were $508,602,811 
in gold, $57,867,589 in standard silver dollars, $65,854,740 
in subsidiary silver coins, $77,412,179 in gold certificates, 
$32,954,650 in silver certificates, $151,960,267 in silver Treas- 
ury notes, $302,541,814 in U. S. notes, $39,045,000 in currency 
certificates, and $196,181,216 in national bank-notes ? 

17. The following problem in addition was given in the Civil 
Service examination of the United States in 1892 : 







»79,654,321,908.35 








47,776,013,703.30 








92,773,331,673.25 








7,774,910,336.15 








44,297,794,329.37 








6,105,733,266.59 








232,173.63 








8,859,367,397.45 






. 


42,223,001,764.86 




- 




63,337,476,074.03 
2,335,602,047.90 




• 


1 


293,827,764,501.77 




18. 


19. 


W. ' 21. ■ 


22. 


123 


456 


789 1234 


3344 


123 


456 


789 5678 


4433 


123 


456 


789 9012 


6566 


123 


456 


789 3456 


6655 


123 


456 


789 7890 


7788 


123 


456 


789 1234 


8877 


123 


456 


789 5678 


9900 


123 


456 


789 9012 


2299 


123 


456 


789 4567 


4567 


123 


456 


789 4001 


6005 
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2S. 


^■4. 


25. 


26. 


999 


573 


9087 


5768 


888 


375 


8709 


7668 


777 


753 


799 


6578 


666 


537 


7980 


8567 


555 


375 


8970 


5678 


444 


735 


9857 


6875 


333 


648 


5798 


7856 


222 


486 


T589 


8675 


111 


864 


8597 


6758 


999 


648 


958 


6875 


888 


468 


7895 


5867 


777 


846 


5978 


7685 


666 


357 


9587 


6587 



27. Add the following numbers by lines, and place the sums 
in the column provided for them; then add the column of 
sums to find the total: 



$8176.23 

103.42 

41.02 

8.05 

900.46 

167.80 

. 8321.45 

3216.82 

432.75 

96.84 


$143.16 
60.25 

621.37 
1210.62 

602.89 
3211.40 

902.47 
1122.23 

704.50 
1200.25 


$9432.75 

710.10 

45.86 

1234.08 

672.69 

6321.75 

43.76 

8628.43 

347.24 

6007.80 


$7006.02 

604.23 

9.25 

1260.32 

432.80 

4321.08 

98.42 

6219.80 

100.75 

3210.40 


. t • • • 


Total, 





Prove the problem by adding by columns. 
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88. 






86 

78234 

676 

8120 

67843 

3028 

98706 

9643 

702 

70304 


123 

4216 

47 

98765 
9872 
4988 

14329 
8704 

32806 
4027 


4361 

184 

54320 

42 

3476 

9888 

23186 

3216 

439 

98432 


76543 

42 

6210 

803 

804 

8888 

487 

50476 

8102 

47862 




Total, 





SUBTRACTION. 

ORAL EXBBCISES. 

16. — !■ A boy has 13 marbles ; how many will he have left 
if he gives away 5 ? If 6? If 8? If 9? If 7? If 4? 

2. Ross has 14 papers ; how many will he have left if he 
sells 6? If 4? If 9? If 8? If 5? If 7? 

3. Lewis had 15 cents, and bought a ball for 6 cents ; how 
many cents had he left ? How much would he have had left 
if the ball had cost 7 cents? 9 cents? 8 cents? 

.^. May paid 16 cents for ribbon; what did she pay for a 
collar if it cost 9 cents less? If 7 cents less? If 8 cents less? 

5. What number must you add to 5 to make 12? 11? 
13? 14? 

6. What number must you add to 9 to make 13? 14? 
18? 17? 16? 15? 

7. What number must you add to 8 to make 16? 18? 
17? 14? 13? 15? 
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8, Begin at 30 and count backward by 2's to 0. By 3's. 
By4's. By5's. By 6's. By 7's. By 8*s. By 9's. 

9, Begin at 29 and count backward by 2*s, 3's, 4's, 5*8, 
6X 7's, 8's, 9's. 

10, Begin at 28 and count backward by 3's, 4's, 6's, G's, 
1\ 8's, 9's. 

11, Begin at 100 and count backward by lO's. 

12, 13, U. 15, 16, 

16-8= 14-6= 12-6=17-9= 18-9 = 

16-9= 14-6= 12-5= 17-8= 15-7 = 

16-7= 14-8= 12-9= 17-7= 15-8 = 

16-6= 14-9= 12-4= 17-4= 15-9 = 

13-6= 13-7= 13-9= 13-8= 15-6 = 

13-5= 13-3= 14-7= 12-3= 18-8 = 

Name the results only in 17 to 24. Thus, 38, 35, 31, etc. — 

i7, 40-2-3-4-5-6-7-8. 
18. 39-2-2-2-4-4-4-4. 
iP. 38-4-5-6-7-8-4-3. 
W. 37-2-4-5-3-2-6-7. 
^i. 46-4-5-6-7-8-9-7. 
^^.50-8-7-7-6-6-6-5. 
23, 54-9-8-7-6-9-5-4. 
^^.60-8-9-8-7-9-8 - 7. 

Subtract — 

25. 26. 27. 28. 29. SO. 31. 

9 10 11 12 13 14 15 

5 8 9 7 6 4 7 



32. 


33. 


34. 


35. 


36. 


37. 


38. 


15 


14 


12 


16 


13 


14 


15 


5 


5 


5 


5 


5 


6 


6 
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S 


S9. 


40. 


41. 4^. 4S. 


U 


45. 


13 


12 


16 13 17 


16 


18 


6 


6 


6 7 7 


7 


9 
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DEFINITIONS. 

17. Subtraction is the process of taking a less number 
from a greater. 

The Minuend is the number from which we subtract. 
The Subtrahend is the number to be subtracted. 
The Difference is the result obtained by subtracting. 

18. The Sign of Subtraction is — . It is read minus. It 
shows that the number after it is to be subtracted from the 
number before it. 

WRITTEN EXERCISES. 
CASE I. 

19. To subtract when no term of the subtrahend is 
greater than the corresponding term of the minuend. 

1. Subtract 342 from 689. 

Pbocess. For convenience we write the subtrahend 

Minuend, 689 under the minuend, with units under units. 

Subtrahend , 342 tens under tens, etc. 

Difference, 347, Ans, 2 units from 9 units leave 7 units, which 

we write under the column of units. 
4 tens from 8 tens leave 4 tens, which we write under the column of 

tens. 

3 hundred from 6 hundred leave 3 hundred, which we write under the 
|olumn of hundreds. 

Hence the difference is 347. 

342 Proof. — 342, the subtrahend, plus 347, the dif- 

347 ference, equals 689, the minuend; hence the result 
689 is correct 
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2. 


S. 


4. 




5. 


6. 


7. 


485 


676 


923 




485 


976 


758 


321 


234 


412 




232 


323 


134 


8. 


9. 




10. 




11. 


12. 


9387 


9876 




8947 




9986 


9476 


7164 


2156 




7616 




8574 


3126 


18. 






u. 




15. 




»9875.43 


$68451.67 




859782.16 




2153.41 


12131.25 




17351.14 





16. Subtract 34216 from 69718. 

17. Subtract 48754 from 98977. 

18. Subtract 26427 from 66859. 

19. Subtract 12345 from 72345. 

PRACTICAL PROBLEMS. 

1. A man bought a horse for $225, and sold him for $385 ; 
what was his gain ? 

2. A farm was bought for $8650, and sold for $7240 ; what 
was the loss? 

3. An array went into battle with 5767 men, and came out 
with only 1422 men ; how many were missing? 

4» A's income for a year is $9874 ; how much does he save 
if his expenses are $4370 ? 

5. A grain-dealer, having 6780 bushels of grain, sold 5260 ; 
how many bushels had he remaining ? 

6. My house cost $7854, and my barn $2324 ; what is the 
difference of their costs? 

7. A farm was bought for $9860, and sold for $8740 ; what 
was the loss ? 

8. A bought some Western land for $7659, and sold it for 
$9789 ; what was his gain ? 
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CASE II. 

20. To subtract when a term in the subtrahend is 
greater than the corresponding term in the minuend. 

1. Subtract 26 from 83. 

Pbocess. We cannot take 6 units from 3 units, so we 

Minuend, 83 add 10 units to 3 units, making 13 units; 6 

Subtrahend, 26 units from 13 units leave 7 units, which we 

Difierence, 57, Ans, write under the units column. 

Since we have added 10 Units to the minu- 
end, we must add 10 units or 1 ten to the subtrahend ; 2 tens and 1 ten 
make 3 tens ; 3 tens from 8 tens leave 5 tens, which we write under the 
tens column ; hence the result is 57. 

2. Subtract 2367 from 5146. 

Pkocess. 
5146 In practice we say, 7 from 16 leaves 9; 7 from 14 

?367 leaves 7; 4 from 11 leaves 7; 3 firom 5 leaves 2. 

2779, Am. 

S. Subtract 3162 from 5000. 

Pkocess. 
6000 ^y» 2 from 10 leaves 8 ; 7 from 10 leaves 3 ; 2 from 

3162 10 leaves 8; 4 from 5 leaves 1. 

1838, Ans. » 

Proof.— 8162 + 1888 = 5000, the minuend ; hence the 
result is correct. 



4. 


6. 


6. 


7. 


8. 


643 


596 


421 


863 


686 


218 


389 


245 


125 


429 


9. 


10. 


11. 


12. 


IS. 


572 


643 


605 


520 


400 


385 


276 


427 


234 


135 
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$281.16 
175.08 

19. 
50000 
12861 



15. 

$864.28 

265.37 



16. 

$572.38 

212.22 



17. 

$810.70 
128.20 



20. 
80000 
23712 



21. 
60000 
28654 



18. 
$562.41 
318.75 

22. 
70000 
25672 



23-33. Subtract 478 from each of the following numbers : 
541, 926, 604, 718, 1126, 1001, 800, 675, 808, 1000, 1621. 

34r-42. Subtract each of the following numbers from 1216 : 
462, 185, 862, 564, 162, 904, 628, 436, 1082. 

JtS-JfS. Find the difference between 892 and each of the 
following numbers: 1214, 1604, 2000, 1122, 4216, 1616. 



Find the difference between- 

Jfi. 81214 and 53467. 

50. 934210.and 473508. 

51. 720307 and 226418. 

52. 938402 and 128103. 



53. 630026 and 246219. 
J^. 751382 and 618592. 

55. 821621 and 418299. 

56. 987654 and 456789. 



57. 

8,216,214 
2,475,032 

61. 
$64,210,000 
5,821,684 



58. 

9,160,218 
432,612 

62. 
$100,260,604 
65,128,412 



59. 

4,216,820 

2,485,318 

i 

63. 

$4,216,818.75 

2,890,569.08 



60. 

8,162,640 
1,162,873 

6^. 

$8,217,900 

6,989,289 



65-72. Subtract 268 from each of the numbers : 319, 454, 
660, 400, 521, 899, 470, 1001. 

73-81. Subtract 4675 from each of the numbers: 5555, 
6271, 7001, 10304, 12064, 140021, 5000, 8372, 8008. 

82-90. Subtract from 7214 each of the numbers: 486, 
1275, 6572, 4009, 5021, 4307, 5000, 6215, 3456. 
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What is the value — 

91. Of 10324 + 3756 - 12186? 

92. Of 12621 - 8367 -f 9162? 
98. Of 14546 - 9787 -h I486 ? 
9^. Of 10101 - 9012 -f 1001? 

95. Of 121461 - 90687 + 67217? 

96. .Of $127.60 - $42.25 + $11.16 - $60.25? 

PRACTICAL PROBLEMS. 

1. A merchant deposited $3251 in a bank, at another time 
$6005, then drew out $4786 ; how much remained in bank? 

2. What number added to 3262 will equal 6122 ? 

5. How much more does 18263 differ from 31126 than from 
9212? 

4. At an election Mr. Smith received 45216 votes, and 
his opponent received 23580 votes; what was Mr. Smith's 
majority? 

6. A firm's income is $20160, and its expenses are $12328 ; 
what is the gain ? 

6. A Western cattle-dealer had 9382 cattle, and bought 3621 
more, 132 died, and he sold 8416; how many remained? 

7. A contractor received $50000 for building a library, and 
he expended upon it $42,382.75 ; what was his profit ? 

8. A house was bought for $3325, $125 were paid for re- 
pairs ; it was afterward sold for $3750 ; what was thfe gain ? 

9. A teacher's salary is $1500 a year: he pays $375.25 for 
board, $85.60 for clothing, and $215.15 for other expenses; 
how much does he save? 

10. A farmer receives $415 for his wheat, $216 for his com, 
and $167 for his potatoes : he paid $221 rent, $75 for labor, 
and $163 for other expenses; how much did he save? 

11. A paid $8000 for his farm, $7365 for a new house, and 
$762 for a bam, and then sold them for $18500 ; what was his 
gain? 
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12, The cost of tuition of the public schools of Pennsyl- 
vania for 1892 was $7,766,657.16, and the cost of fuel for the 
same year was $3,301,159.51 ; what was the difference between 
the cost of tuition and the cost of fuel ? 

13, Philadelphia paid for teachers' salaries during the year 
1892, $1,738,637.25, for school buildings $574,845.31, and for 
fuel, etc. $351,126.05 ; how much more did the city pay for 
teachers' salaries than for buildings and fuel ? 

U. The population of New York in 1880 was 5,082,871, 
and of Pennsylvania 4,292,891. In 1890 the population of 
New York was 5,997,853, and of Pennsylvania 5,258,014; 
how much more did Pennsylvania gain in ten years than 
New York? 

15, The receipts and expenditures of the United States gov- 
ernment for the last six months of 1893 were as follows : 

Receipts. Expenditures. 

July, $30,905,776.19 $39,675,888.60 

Aug., 23,890,885.30 33,305,228.48 

Sept., 24,582,756.10 25,478,010.17 

Oct., 24,553,394.97 29,588,892.34 

Nov., 23,079,400.81 31,302,026.41 

Dec, 22,312,027.00 30,058,260.51 

What was the deficit for six months ? 

MULTIPLICATION. 

ORAL EXERCISES. 

2L — 1. What will 6 books cost at 5 cents apiece? At 9 
cts. ? At 7 cts. ? At 6 cts. ? At 8 cts. ? 

2, What will 7 pounds of sugar cost at 5 cents a pound ? 
At 6 cts. ? At 8 cts. ? At 9 cts. ? At 7 cts. ? At 10 cts. ? 

S, What will 8 sheep cost at $7 apiece ? At $9 ? At $8 ? 
At $10? At $11? At $12? 



<? 
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4> There are 8 quarts in 1 peek; bow many quarts in 7 
pecks? 9 pecks? 11 pecks? 12 pecks? Specks? 10 pecks? 

5. There are 9 square feet in 1 square yard; how many 
square feet in 5 square yards ? 6 sq. yd. ? 8 sq. yd. ? 7 sq. 
yd. ? 10 sq. yd. ? 12 sq. yd. ? 11 sq. yd. ? 

^. How many are 6 times 6 ? 8? 9? 10? 7? 6? 11? 
12? 4? 50? 80? 100? 70? 60? 110? 120? 40? 
90? 30? 

7. How many are 7 times 4 ? 6? 3? 12? 11? 10? 9? 
8? 7? 6? 20? 120? 110? 100? 90? 80? 70? 60? 
200? 

8. How many are 8 times 6? 7? 9? 10? 11? 12? 
8? 60? 70? 90? 100? 110? 120? 80? 600? 700? 

9. How many are 9 times 6? 7? 9? 10? 11? 12? 
8? 60? 70? 90? 100? 110? 120? 80? 600? 700? 

10. Multiply 6000, 5000, 8000, 9000, 7000, 11000, 12000, 
by 9; 8; 5; 6; 7. 



Addition. Multiplication. 

121 The sum of 121 taken 121, Multiplicand. 

^21 three times is the same 3, Multiplier. 

— as 3 times 121. 363, Product. 

363 



DEFINITIONS. 

23. Multiplication is the process of taking one number as 
many times as there are units in another. 

The Multiplicand is the number to be multiplied or taken. 
The Multiplier is the number by which we multiply. 
The Product is the result obtained by multiplying. 

Note. — ^The multiplicand and multiplier are factors of the product 

23. The Sign of Multiplication is X, and is read multi^ 
plied by, or Umea. When placed between two numbers it 
indicates that one is to be multiplied by the other. 

3 
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MULTIPLICATION TABLE. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 


3 
6 
9 
12 
15 
18 
21 
24 
27 
30 
33 
36 


4 
8 
12 
16 
20 
24 
28 
32 
36 
40 
44 
48 


5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 


6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 


7 

14 
21 
28 
35 
42 
49 
56 
63 
70 


8 
16 
24 
32 
40 
48 
56 
64 
72 
80 


9 

18 
27 
36 
45 
64 
63 
72 
81 
90 
99 
108 


10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 


11 

22 

33 

44 

55 

66 

77 

88 

99 

110 

121 

132 


12 

24 

36 

48 

60 

72 

84 

96 

108 

120 

132 

144 


77 
84 


88 
96 



1, What is the product of 8 X 9 f 

To find by the above table the product of any two numbers from 1 to 
12 inclusive, look in the first or left-hand vertical line for either of the 
numbers, then follow out its horizontal line until the column is reached 
which is headed by the other number ; the product of the two numbers 
will be found at the intersection of the two lines. In this way we find 
that the product of 8 x 9 is 72. 

2, Find in the same manner the product of 8 X 7. 7X8. 
9 X 12. 12 X 9. 6 X 7. 12 X 12. 
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WRITTBN EXERCISES. 
CASE I. 

24. When the multiplier is one figure. 

1. Multiply 396 by 7. 

Process. We write the multiplier under the nnits 

Multiplicand, 396 figure of the multiplicand, and begin at the 

Multiplier, 7 right to multiply. 

Product, 2772, Ans, 7 times 6 units are 42 units, or 4 tens and 

'2 units. We write the 2 units under the 
units column and add the 4 tens to the next product. 

7 times 9 tens are 63 tens, plus the 4 tens are 67 tens, or 6 hundreds 
and 7 tens. We write the 7 tens under the tens column and add the 6 
hundreds to the next product 

7 times 3 hundreds are 21 hundreds, plus the 6 hundreds are 27 hun- 
dreds, or 2 thousands and 7 hundreds, which we write in their proper 
places. 

2. Multiply 956 by 8. 

Procisss. 

In practice we say, 8 times 6 are 48 ; write 8 and carry 

g 4. 8 times 5 are 40, and 4 are 44 ; write 4 and carry 4. 



7648, Am. 


e timee 


1 » are 7z, ai 


aa 4 are 7b ; i 


write 70. 




S. 


4. 


5. 


e. 


7. 


8. 


23 


45 


61 


123 


1234 


3216 


J 


4 


5 


5 


4 


3 


9. 


10. 


11. 


12. 


IS. 


u. 


$4.23 


$6.32 


$6.14 


$5.32 


$1.62 


$51.46 


6 


7 


8 


9 


6 


5 



15-122, Multiply each of the following uumbers by 4. By 
5. By 6. By 7. By 8. By 9: 

2136 8216 4316 6172 6050 4216 

3142 6432 8709 6006 7089 7863 

6142 1618 6492 3120 6142 4667 



3t> 
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Multiply — 




12S. 246 by 5. 


1S2. 3045 by 6. 


m. 589 by 5. 


ISS. 4210 by 7. 


125. 456 by 6. 


i5^ 1216 by 8. 


m. 789 by 6. 


185. 24321 by 7. 


m. 562 by 7. 


i3e. 216312 by 8. 


128. 678 by 7. 


1S7. 3162172 by 9. 


i^P. 357 by 8. 


1S8. 40027621 by 5. 


ISO. 368 by 9. 


1S9. 123456789 by 9. 


ISl. 2406 by 5. 


HO. 987654321 by 9. 



PRACTICAL PROBLEMS. 

1, At $165.10 an acre, what will 9 acres of land cost? 

2. If sound moves 1120 feet in a second, how far will it move 
in 9 seconds ? 

S. Light moves about 186,330 miles per second; how far 
will it move in 8 seconds ? 

4, There are 5280 feet in a mile; how many feet in 7 
miles? 

5, A farmer bought 6 cows at an average price of $21.75 
a head ; what did he pay for them ? 

6, Mr. Bitner sold 9 acres of land at $315.25 an acre; 
what did he receive for the land? 

7, A firm sells on an average $3216.80 worth of goods in a 
month for 8 months; how much is sold in 8 months? 

8, The distance to the moon is 240,000 miles; what is 7 
times this distance? 

9, The diameter of the earth is about 7925 miles ; what is 
8 times this distance? 

10, In 1 mile there are 1760 yards ; how many yards are 
there in 9 miles ? 

11, What will 9 yards of broadcloth cost at the rate of 
$4.75 per yard? 
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CASE II. 

25. When the multiplier consists of two or more 
figuree. 

1. Multiply 856 by 48. 



Process. 

856 
48 

6848 
3424 

41088, Ans. 



We write the mnltipliel* under the moltiplicand, vrith 
units under units, tens under tens, etc. 

We must multiply 856 by 8 units and 4 tens. 8 times 
856 equals 6848, and 4 tens times 856 equals 3424 tens. 
Adding these two partial products, we have 41088. 



2. Multiply 428 by 234. 



pROCiSS. 

428 
234 

1712 
1284 
856 

100152, ^718. 

234 

_428 

1872 
468 
936 



100152 

S. 
216 

14 



The pupil should observe that the first figure of each 
partial product is placed in the column in which the 
multiplier is found which produced it. 

Proof. — Multiply the multiplier by the muL 
tiplicand ; if the results agree, the work is prob- 
ably correct. 



4- 
372 

15 



6. 
736 

22 



6. 

646 
25 



. 7. 

$12.25 
34 



8. 
«16.75 
42 



9. 
$20.22 
51 



10. 
$31.82 
63 



11. 

332 

32 



12. 

562 

42 



IS. 

375 

61 



14. 

782 

52 
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Multiply — 

15. 271 by 18. 

16. 273 by 24. 

17. 304 by 42. 

18. 423 by 26. 

19. 661 by 62. 

20. 624 by 34. 

21. 732 by 43. 

22. 816 by 35. 



23. 902 by 63. 

24. 482 by 81. 

25. 567 by 72. 

26. 518 by 85. 

27. 666 by 75. 

28. 809 by 49. 

29. 632 by 61. 
SO. 729 by 92. 



81-17^. Multiply each of the following numbers by 16. 
By 56. By 84. By 92. By 123. By 234: 

216 418 618 432 421 639 234 489 
302 316 908 567 482 415 705 622 
416 524 862 893 921 789 981 930 



175. 


176. 


177. 


3467 


3467 


3467 


74 


704 


7004 



178. 
179. 
180. 
181. 
182. 
183. 
18Ji. 
185. 
186. 
187. 
188. 
189. 



13868 
24269 

256558 

Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 



13868 
24 269 

2440768 



13868 
24269 

24282868 



5984 by 72. 
6375 by 45. 
1234 by 54. 
4133 by 111. 
6234 by 202. 
2416 by 209. 
8206 by 312. 
1834 by 413. 
2004 by 562. 
1346 by 345. 
3167 by 621. 
1321 by 3121. 



190. 
191. 
192. 
193. 
194. 
195. 
196. 
197. 
198. 
199. 
200. 
201. 



Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 
Multiply 



3021 by 2132. 
6331 by 4215. 
5023 by 3215. 
1623 by 4021. 
3024 by 3004. 
3546 by 4203. 
9218 by 8219. 
8273 by 6571. 
6204 by 3125. 
71232 by 4182. 
67893 by 4321. 
30605 by 4216. 
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PRACTICAL PBOBIiEMS. 

1. What will a farm of 102 acres cost at $162 an acre? 

2, What will 24 horses cost at an average price of $180 a 
head? 

S. What will 225 shares of railroad stock cost at $127 a 
share ? 

4» What will 415 bushels of timothy-seed cost at $4.05 a 
bushel ? 

5, If a barrel of coal oil contains 53 gallons, how many 
gallons in 518 barrels? 

6, An army eats on an average 3216 pounds of bread in 
one day; how much will it require for 365 days? 

7, What will 325 barrels of sugar cost, each containing 205 
pounds, at 6 cents a pound ? 

8, A merchant bought 327 boxes of oranges at $5.25 a box ; 
how much did they cost ? 

9, An army is composed of 325 regiments, each regiment 
containing 1087 men ; how many men in the army ? 

10, A imported 428 bags of coffee, each bag containing 176 
pounds, at 28 cents a pound ; what did it cost ? 

11, A father earns $135.71 a month, and his son earns 
$76.10 a month ; how much will they both earn in 52 months 
at the same rates ? 

12, A freight train has 35 cars, each car weighs 20168 
pounds, and its freight 56820 pounds ; what is the weight of 
the entire train? 

13, There are 24 hours in one day, and 365 days in one 
year ; how many hours in 18 years ? 

14, A and B start from the same place and travel in oppo- 
site directions, A at the rate of 57 miles a day, and B at the 
rate of 61 miles a day ; how far apart will they be in 115 days ? 

15, When wheat is selling at $1.10 a bushel and corn at 
$.47 a bushel, what is the difference in the cost of 5245 bush- 
els of each? 
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16. A grocer bought 4239 pounds of butter in one month at 
an average price of 32 cents a pound, and during the same 
time he bought 5826 dozen of eggs at an average price of 24 
cents a dozen ; what did he pay for both ? 

17. The receipts of the United States government for De- 
cember, 1893, were $22,312,027.00, and the expenses for the 
same month were $30,058,260.51. At this rate, what would 
be the deficit for the 12 months of 1894? 

18. If the daily circulation of a paper is 216,344, what 
would be the circulation for 313 days? 

19. The United States contains about 2,999,154 square 
miles, and in 1890 there were about 21 inhabitants to each 
square mile ; what was the entire population ? 

20. In 1893 there were 25963 teachers in the public schools 
of Pennsylvania, with an average salary of $326.13 a year; 
how much did they all receive ? 

21. Great Britain and Ireland have an area of 118949 
square miles, and in 1890 they contained a population of 319 
to the square mile ; what was their entire population ? 

22. A railroad is 847 miles long and cost $52,168 per mile; 
what was the total cost ? 

23. In 1890 the national debt of the United States amounted 
to $15 for each individual, and the population was 62,982,234 ; 
what was the entire debt ? 

2^-29. Multiply 34567 by 23. By 45. By 127. By 202. 
By 3002. By 4023. 

30-35. Multiply 30206 by 86. By 107. By 309. By 4002. 
By 504. By 1007. 

36-^0. Multiply 123456789 by 9. By 18. By 27. By 36. 
By 45. 

41-45. Multiply 987654321 by 9. By 18. By 27. By 36. 
By 45. 

46-50. Multiply 10090009 by 9. By 999. By 9009. By 
101. By 306. 
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CASE III. 

26. When there are ciphers at the ri^ht of either or 
both fia*ctors. 

1. Multiply 2, 3, 4, 5, 6 by 10. 

2. How may these products be obtained without multi- 
plying ? 

3. Multiply 6, 7, 8, 9, 12 by 100. 

4* How may these products be obtained without multi- 
plying ? 
5. Multiply 146 by 2400 ; also, 460 by 3200. 

Pbocess. 

146 460 

2400 3200 



584 92 

292 138 



350400 1472000 

24 times 146 equals 3504, and 2400 times 146 is 100 times as great, or 
350400. 

82 times 46 equals 1472, and 32 times 460 is 10 times as much, or 
14720 ; 3200 times 460 is 100 times 14720, or 1472000. 

e. Multiply 430 by 300. 

7. Multiply 260 by 3400. 

8. Multiply 5020 by 3200. 

9. Multiply 600700 by 6000. 
10. Multiply 200800 by 3004. 

PRACTICAL PROBLEMS. 

1, There are 5280 feet in a mile; how many feet in 200 
miles? 

2, There are 7000 Troy grains in 1 pound avoirdupois ; how 
many grains in 120 pounds? 

S, There are 4840 square yards in 1 acre ; how many square 
yards in 640 acres ? 
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Jf, How many pounds in 460 tons, if there are 2000 pounds 
in a ton ? 

5, At $250 an acre, what will 120 acres of land cost? 

6, How many feet around the earth, if it is 25009 miles and 
each mile contains 5280 feet? 

7, How many square rods in 150 acres, if there are 160 
square rods in 1 acre? 

MISCELLANEOUS PROBLEMS. 

i. A drover bought 42 cows at $21 each, 63 sheep at $12 
each, and 15 horses at $150 each, and sold them all for $4000; 
how much did he gain ? 

2, A merchant sold 324 barrels of apples at $4.75 a barrel, 
and gained $162 on the transaction ; what did the apples cost 
him? 

S, In 1894 there were 88 Senators in the United States Sen- 
ate, each receiving $5000 a year, and 356 members of the 
House of Representatives, each receiving the same salary as a 
Senator; what sum of money will pay the salaries of both 
houses ? 

Jf, There are 60 seconds in 1 minute, 60 minutes in 1 hour, 
24 hours in 1 day ; how many seconds in a day ? 

5. A train of 35 cars is loaded with apples, each car con- 
taining 128 barrels, and each barrel containing 3 bushels ; how 
many bushels of apples in the entire cargo ? 

6. A train of 42 ears is loaded with flour, each car contain- 
ing 105 barrels, and each barrel weighing 196 pounds ; what is 
the entire weight of the cargo ? 

7. A contracted to build 25 miles of railroad for 2 millions 
of dollars ; the road cost him $44,500 per mile ; how much did 
he make by the contract ? 

8. The multiplicand is 526 and the multiplier 73; how 
much more do I increase the product by adding 62 to the 
multiplier than I would by adding 62 to the multiplicand ? 
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DIVISION. 

ORAL EXERCISES. 

27. — 1. At 5 cents a quart, how many quarts of milk can be 
bought for 25 cts. ? 30cts.? 35 cts.? 40cts.? 45cts.? 50 
cts. ? 55 cts. ? 60 cts. ? 

2, At $6 a ton, how many tons of coal can be bought for 
«30? $48? $60? $72? $54? $66? $42? $36? 

5, At $7 each, how many sheep can be bought for $49? 
$63? $42? $84? $77? $56? 

^. At 8 cents a yard, how many yards of calico can be 
bought for 40 cents? 56 cts.f 64 cts.? 48 cts.? 72 cts.? 
96 cts.? 88 cts.? 

6, When berries are selling at 9 cents a quart, how many 
quarts can you buy for 27 cents? 45 cts.? 54 cts.? 63 cts.? 
108 cts. ? 99 cts. ? 81 cts. ? 72 cts. ? 

How many — 

^.5*8 in 25? 45? 60? 55? 30? 40? 35? 50? 
Note. — Give the results only ; thus, 5, 9, 12, etc. 

7. 6'sin24? 48? 60? 54? 

8. 7'sin42? 56? 84? 77? 

9. 8'8in56? 40? 32? 96? 
10. 9*8 in 27? 72? 63? 90? 
ii. 10'sin60? 40? 50? 70? 80? 90? 100? 120? 

How many — 

i^. 4'8in— i^. 5'sin— i^. 6'sin— i5. 7'sin— m8'sin— 



36? 


72? 


66? 


42? 


70? 


35? 


63? 


49? 


80? 


88? 


64? 


72? 


81? 


99? 


108? 


54? 



160? 


250? 


240? 


420? 


320? 


240? 


350? 


360? 


490? 


560? 


320? 


300? 


420? 


660? 


630? 


3600? 


4500? 


4800? 


6300? 


8800? 


2800? 


5500? 


6600? 


8400? 


9600? 


4400? 


6000? 


7200? 


7700? 


7200? 
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If an apple is divided into tvjo equal parts, one of these 
parts is called one-half; if into three equal parts, one-third; 
and so on. 

^ expresses one-half, or one of the two equal parts of any- 
thing. 

i expresses one-third, or one of the three equal parts of 
anything. 

J expresses two-thirds, or two of the three equal parts of 
anything. 

17. Bead -y* i> t» 6» h h yj h tu> tV* 

18. Bead }, |, f , i I |, I |, f , |. 



19. What 
m What 
^i. What 
22. What 



s^of4? 8? 12? 16? 18? 24? 30? 36? 

si of 9? 24? 18? 21? 27? 30? 36? 33? 

is J of 8? 16? 20? 24? 32? 72? 60? 48? 

s}of6? 9? 15? 21? 30? 36? 60? 72? 



DEFINITIONS. 

28. DiviBion is the process of finding how many times one 
number is contained in another. 

The Dividend is the number to be divided. 

The Divisor is the number by which we divide. 

The Quotient is the number of times the divisor is con- 
tained in the dividend. 

' The Remainder is a part of the dividend which is some- 
times left after dividing. 

29. The Sign of Division is -h, and is read divided by. 
When placed between two numbers it indicates that the num- 
ber before it is to be divided by the number after it. Thus, 
24 -5- 4 •= 6, is read 24 divided by 4 equals 6. 

Division is also expressed by writing the dividend above 
and the divisor below a short horizontal line. Thus, 24-5-4 
= 6, may be written ^ = 6. 
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WBITTEN EXEBOISES. 
CASE I. 

30. When the divisor is one flfirore. 
i. Divide tSs by 5. 

Process. We write the divisor at the left of the 

Divisor, 5 )765 , Dividend, dividend, with a ) between them. 

Quotient, 153, Ana, 5 is contained in 7 hundreds 1 hundred 

times, with a remainder of 2 hundreds, or 
20 tens. We write the 1 under the hundreds figure. 

20 tens and 6 tens are 26 tens ; 5 is contained in 26 tens 5 tens times, 
with a remainder of 1 ten, or 10 units. We write the 5 under the tens 
figure. 

10 units and 5 units are 15 units ; 5 is contained in 15 units 3 units 
times. We write the 3 under the units figure. 

The required result is 153. 

This process is called Short Division. 

^. Divide 4573 by 7. 

p In practice we say, 7 into 45 six times, 

Divisor, 7)4673. Dividend, f^^ 3 to carry ; 7 into 37 five time^ with 
Quotient, -663-2 Rem. 2 to cany ; 7 into 21 three times, and 2 re- 

maming. 

Quotient, 653 Proop. — Multiply the quotient by 

Divisor, — 7 ^j^ divisor, and add the remainder 

4571 

2 Kem. ^^ the product ; if the result is equal 

Dividend, 4573 to the dividend, the division is correct. 

3. 4. 5. 6. 7. 

2 )576 8 )681 4 )1284 6)1875 6)1722 

8. 9. 10. 11. 12. 

7 )$2268 8 )$3424 9 )$6831 6 )842.66 7 )$140.28 
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Divide — 

13. 4756 by 4. 

H. 8295 by 5. 

16. 4026 by 6. 

16. 9248 by 8. 

17. 3024 by 7. 

18. 4104 by 9. 

19. 1872 by 9. 



20. 4321 by 8. 

21. 8621 by 9. 

22. 3075 by 7. 

23. 4060 by 8. 
^4. 9876' by 6. 

25. 4238 by 5. 

26. 8970 by 9. 



i^7. 486 
28. 572 
^a 671 
30. 846 



3 
4 
5 
6 



31. 786 -^ 7 = 

^j^. 980 -^ 8 = 

33. 1286 -^ 9 = 

.^4. 3206 ^ 8 = 



35. 4620 
^5. 3621 
37. 4005 
5<9. 8908 



7 
6 
5 
4 



^a 60256 ^ 3 = 
jiO. 82167 - 4 = 
4i. 80086 -^ 5 = 
^. 120626 -f- 6 = 
43. 420861 -5- 7 = 
-^. 999999 ^ 8 = 
-^. 865242 -f- 7 = 
4<5. 728156 - 9 = 
47. 964800 h- 6 = 



4^. 34566-^6 = 
Ji9. 85645 -^ 7 = 
5^. 65512 -^ 8 = 
5i. 92736 -f- 9 = 
52. 402030 -f- 9 = 
5J. 1621522 -^ 7 
J4. 8654751 -^ 9 

55. 9007648 -^ 8 

56. 4215672 -^ 8 



PBAOTIOAL PROBLEMS. 

1. There are 3 feet in a yard ; how many yards in 627 feet? 

2. There are 7 days in a week ; how many weeks in 365 
days? 

3. There are 8 quarts in a peek ; how many pecks in 9680 
quarts? 

4. At $6 a ton how many tons of coal can be bought for 
$1872? 

5. A man earns $8 a week; how long must he labor to 
earn $2048? 
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6. How many sheep at $7 a head can be bought for $1372 ? 

7. A father divided $19,875 equally amoug his 6 sons ; how 
much did each receive ? 

8. If sound travels 10,080 feet in 9 seconds, how far will it 
travel in 1 second ? 

P. If light travels 1,490,640 miles in 8 seconds, how far will 
it travel in 1 second ? 

10, There are 12 months in 1 year; how many years in 
4804 months? 



CASE II. 

31. When the divisor is two or more flgrures. 
1. Divide 26649 by 63. 

Pbocess. As 63 is not contained in 2 nor in 26, we take three 

23, Aiis, figures, 266, for the first partial dividend. 63 is con- 



63)26649 
252 



144 
226_ 

189 
189 



tained in 266 four times, with a remainder ; we write 
the 4 over the last figure of 266 as the first figure of 
the quotient ; multiplying 63 by 4, the product is 252, 
which we write under 266 ; subtracting 252 from 266, 
the remainder is 14; brmging down the next divi- 
dend figure, 4, we have 144, the next partial dividend. 
63 is contained in 144 two times, with a remainder; 2 times 63 is 
126, which subtracted from 144 leaves 18; bringing down 9, the last 
dividend figure, we have 189, the last partial dividend. 

63 is contained in 189 three times; 3 times 63 is 189; subtracting, 
there is no remainder. 
Hence the required result is 423. 
This process is called Longr Division. 

Divide — 

2. 451 by 11. 

5. 528 by 12. 
4, 624 by 13. 

6. 728 by 14. 

6. 855 by 15. 

7. 976 by 16. 



8. 884 by 17. 

9. 702 by 18. 

10, 798 by 19. 

11, 714 by 21. 

12, 110 by 22. 
IS, 828 by 23. 



U. 984 by 24. 

15, 675 by 25. 

16, 988 by 26. 

17, 864 by 27. 

18, 868 by 28. 

19, 957 by 29. 
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20. 1612 

21. 1536 

22. 1485 

23. 1768 

24. 1225 

25. 2196 

26. 2664 



31 
32 
33 
34 
35 
36 
37 



Pbocess. 

|407 

123)50061 
492 



^. 


1504 H 


-47 


28. 


5289- 


-43 


29. 


9464 H 


-52 


SO. 


5612- 


^61 


SI. 


6336- 


-72 


S2. 


4557- 


-21 


SS. 


3264 -i 


h24 


rso- 


i58 by 243. 




Pbockrr. 




3006 

243)730458 
729 




1458 
1458 



861 
861 



Notes. — 1. If a remainder with the next figure of the dividend an- 
nexed does not contain the divisor, place a cipher in the quotient and 
annex another figure of the dividend. 

2. If the product is greater than the partial dividend, the figure in 
the quotient is too large. 

3. If the remainder is gre^tter than the divisor, the figure in the quo- 
tient is too small. 

4. To find the figure of the quotient approximately, divide the left- 
hand figure of the dividend by the left-hand figure of the divisor. 



Divide — 




36. 6615 by 63. 


4B. 5612 by 92. 


S7. 5304 by 26. 


47. 4824 by 72. 


S8. 8456 by 28. 


48. 6076 by 98. 


S9. 8910 by 22. 


49. 13392 by 62. 


40. 6630 by 78. 


60. 28569 by 89. 


il. 3690 by 82. 


51. 11340 by 36. 


42. 7812 by 21. 


52. 85699 by 43. 


4S. 9591 by 23. 


6S. 16536 by 53. 


44. 7946 by 29. 


54. 29786 by 53. 


45. 4991 by 23. 


55. 19581 by 61. 
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56. 403326 - 126 

67, 562520 -- 245 

68. 798657 -^ 246 
J9. 866775 H- 195 
^(?. 620365 -^ 265 
(5i. 982260 ^ 321 
62. 236250 -^ 375 

70. Div 
7i. Div 
7^. Div 
7S. Div 

74. Div 

75. Div 
7^. Div 

77. Div 

78. Div 
7a Div 



63. 356534 
^4. 472012 

65. 647680 

66. 232696 

67. 242808 

68. 531288 
6P. 632186 



by 89 = 
by 312 
by 506 
by 512 
by 604 
by 628 
by 321 



de 522776 by 843. 
de 1056566 by 326. 
de 3113815 by 365. 
de 7845682 by 8462. 
de 8426327 by 3784. 
de 10365051 by 3021. 
de 17590800 by 3425. 
de $83146235 by 4216. 
de $9654321.68 by 11521. 
de $80745.28 by 6328. 



praotioaij problems. 

1. How many barrels, each containing 196 pounds, can be 
filled from 9408 pounds of flour? 

2. If a barrel of oil contains 51 gallons, how many barrels 
of the same size can be filled from 6273 gallons? 

S. A farm of 84 acres was sold for $17976 ; what was the 
average price per acre? 

4. There are 231 cubic inches in a gallon ; how many gal- 
lons will a tank hold that contains 139755 cubic inches? 

5. There are 32 quarts in 1 bushel ; how many bushels in 
18432 quarts? 

6. There are J44 square inches in 1 square foot ; how many 
square feet in 54432 square inches ? 

7. At an average price of $82 an acre, how many acres of 
land can be bought for $25,912? 

4 
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8. The driving-wheel of a locomotive is 15 feet in circum- 
ference; how many revolutions will it make in going from 
Philadelphia to New York, a distance of 90 miles, there being 
5280 feet in a mile ? 

9. The product of three numbers is 61318 : one of the num- 
bers is 23, and another 43 ; what is the third ? 

10. The salary of the President of the United States is 
$50,000 a year; how much does he receive per day? 

11. There are 1728 cubic inches in a cubic foot ; how many 
cubic feet in 404,352 cubic inches ? 

12. How many horses at $125 each can be exchanged for 
375 cows at an average price of $22 a head? 

IS. 123 hogsheads contain 7749 gallons ; how many gallons 
in a hogshead? 

i^. The distance to the moon is about 240,000 miles ; how 
long would it take to travel that distance at the rate of 75 
miles an hour? 

CASE III. 

33. When there are ciphers at the ri^ht of the di- 



visor. 




1. Divide 428 by 10. 




1st Peocess. 


2i> Pbocers. 


42, Qaotient. 




10)428 


10)428 


40 


Quotient, 42—8 Bern, 


28 




20 





8, Bern. 

By comparing these processes it is seen that we can divide by 
10 by cutting off one figure from the right of thf dividend; the 
figure cut off will be the remainder, and the part remaining will 
be the quotient. 

Similarly we can divide by 100, 1000, etc. 



DIVISION. 
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2^7. Divide each of the following numbers by 10. By 
100. By 1000: 

6216 2167 5062 4216 4216 4321 

8621 8162 7540 8156 5432 2000 



38. Divide 8547 by 3000. 



Process. 



I^J^uotient 
3000)8547 
6000 
2647, Rem. 



31000 )81547 
Quotient, 2—2547, Bern. 



It will be observed that the result here is the same as if 8 were divided 
by 3 and the remainder prefixed to the figures cut ofi* from the dividend. 



S9. 562 H 


-20 = 


61. 762 -f- 


600- 


40. 846 -i 


-30-- 


62. 941 ^ 


700 = 


41. 575 -H 


-40 = 


6S. 984 -H- 


800- 


42. 680 - 


i-50 = 


64. 962 -^ 


900- 


43. 789 H 


-60- 


66. 4216 - 


*-2000 


44. 862- 


1-70- 


66. 8645 - 


^3000 


45. 963 - 


1-80- 


67. 9321 - 


^4000 


46. 985 - 


-90- 


55. 9026 - 


-5000 


47. 4625 


■^200- 


69. 8285 - 


*-6000 


48. 6200 


-^300- 


60. 9005 - 


4-7000 


49. 9200 


^400- • 


ei. 9260 - 


^8000 


60. 8730 


-^500- 


62. 9462 - 


4-9000 



68. Divide 4547 by 2100. 



Pbocess. 



|2, Quotient. 

2100)4547 
4200 

347, Eem. 



|2, Quotient 

21|00)45|47 
42 

347, Eem. 



It will be observed that the result here is the same as if 45 were 
divided by 21 and the remainder prefixed to the figures cut off from the 
dividend. 
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6^. 


86547 - 


s- 2200 - 


70. 


400785 - 


!- 9100 : 


65. 


48514- 


1- 3500 = 


71. 


374321 - 


H 12300 


66. 


67584 - 


H 4200 - 


72. 


295848 -H 


- 20400 


67. 


78654 H 


- 3300 - 


73. 


830927 H 


- 13400 


68. 


57432 - 


-5300- 


74. 


657337 -i 


-21200 


69. 


843000 


H-240 = 


75. 


433326 -^ 


-27000 



pbaotioaij problems. 

1. There are 10 cents in a dime ; how many dimes in 8765 
cents? 

2. There are 80 chains in a mile ; how many miles are there 
in 4208 chains ? 

3. There are 160 perches in an acre ; how many acres in 
4212 perches? 

4. If a box will hold 200 oranges, how many boxes will be 
required to ship 86400 oranges ? 

5. There are 2000 pounds in a ton; how many tons in 
863125 pounds? 

6. There are 7000 Troy grains in a pound avoirdupois ; how 
many pounds in 118125 grains? 

7. There are 5760 grains in a pound Troy ; how many pounds 
in 691200 grains? 

8. How many miles in 432960bfeet, if there are 5280 feet in 
1 mile? 

9. There are 3600 seconds in an hour ; how many hours in 
12950 seconds? 



USE OF THE PARENTHESIS. 

33. The Parenthesis ( ) is used to show that the numbers 
included within it are subjected to the same operation. 

Thus, (9 - 2 -f 4) X 6 indicates that 9 - 2 + 4, or 11, is 
to be multiplied by 6. 
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The Vinculum ( ) is sometimes used instead of the 

parenthesis or in connection with it. Thus, 9 — 2 + 4X6 
may be used instead of (9 — 2 + 4) X 6. 

WRITTEN EXBROISBa 

1. What is the value of (18 + 2 — 4) X 7 ? 
18 + 2-4 equals 16, and 16 multiplied hj 7 equals 112, Aw, 

Find the value — 

^. Of (28 + 17 - 20) X 9. 
S. Of (55 - 21 + 81) X 8. 

4. Of (75 - 32 + 83) -4- 3. 

5. Of (236 + 810 - 42) X 15. 

6. Of (325 - 218 + 610) X 52. 

7. Of (482 - 192) - (84 - 16) + 9. 

8. Of (650 - 210) -^ ( 720 - 680). 

9. Of (420 - 270 - 30) ^ (426 - 420). 

10. Of (628 - 475 - 325) + (982 - 620 - 82), 

MISCELIiANEOIJS PROBLEMS 

On the Four Fundamental Proceeses. 

1, The minuend is 900000 and the subtrahend is 212345 
"what is the difference ? 

2. The minuend is 300300 and the difference is 186214 
what is the subtrahend? 

S. The subtrahend is 102043 and the difference is 8624 
"what is the minuend? 

4- The product of two numbers is 456104, and one of the 
numbers is 3124; what is the other? 

5. The multiplier is 2006 and the multiplicand is 2060; 
what is the product? 

6. The product is 13392 and the multiplier is 62; what is 
the multiplicand? 



54 FUNDAMENTAL PEOCESSEa 

7. The product is 19581 and the multiplicand is 321 ; what 
is the multiplier? 

8. The divisor is 326 and the quotient is 3241 ; what is the 
dividend ? 

9. The divisor is 843, the quotient is 620, and the remainder 
116 ; what is the dividend ? 

10. What number divided by 462 will give a quotient of 
104 and a remainder of 78? 

11. Of what number is 512 both the divisor and the quo- 
tient? 

12. What number is that from which if 80806 be taken 
the remainder will be twice as much as it is when 100008 is 
subtracted from it? 

13. A's house cost $7825, which was $4218 less than the 
cost of the farm ; what was the cost of both ? 

H. B owns three houses: thQ first cost $3212, the second 
twice as much as the first, and the third as much as the first 
and second together ; what did they all cost ? 

15. A drover has $1050 ; how many cows can he buy at $30 
each? $25 each? $35 each? 

16. There were 24,012 public schools in Pennsylvania in 
1893, with 994,407 pupils ; what was the average number of 
pupils in each school ? 

17. If 12 horses and 13 cows cost $2082, and the average 
price of a horse is $128, what is the average price of a cow? 

18. A boy traveled 215 miles in a week on his bicycle; 
three times as far, lacking 117 miles, the next week ; how far 
did he travel in both weeks ? 

19. A miller bought 475 barrels of flour for $2850, and sold 
228 barrels for $1710 and the remainder for cost ; what did he 
gain? 

20. A miller bought 240 barrels of flour for $1680 ; if he 
sells 80 barrels for cost, at what price per barrel must he sell 
the remainder to gain $320 ? 
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ARITHMETICAL ANALYSIS. 

34. In the solution of problems we frequently compare the 
parts of a problem through their relation to 1. This process 
is called Arithmetical AnalysiB. 

'WHITTEN EXBBOISBS. 

1. If 8 apples cost 48 cents, what will 5 apples cost? 

Process. j^ g apples cost 48 cents, 1 apple will cost \ of 

8 apples «= 48 cts. ^„ ^ , ^ , •« ,- . 

^ , ^ o u 48 cents, or 6 cents, and 5 apples will cost 5 times 

6 apples = 30 " ^ cents, or 30 cents. 

2. If 15 plows cost $180, what will 11 plows cost? 

S. If 23 wagons cost $575, what will 40 wagons cost? 

4. What will 85 bushels of com cost, if 34 bushels cost 
$24.48? 

5. If 25 men can do a piece of work in 42 days, how long 
will it take 15 men to do it ? 

6. If 8 men can do a piece of work in 145 days, how long 
will it take 29 men to do the same work ? 

7. If 16 men earn $560 a week, how much will 57 men earn 
in the same time and at the same rate ? 

8. If 312 acres of land cost $26208, what will 208 acres 
cost? 

9. What will 125 horses cost, at the rate of 23 horses for 
$3450 ? 

10. A qua-ntity of provisions lasts an army of 2500 men 72 
days ; how long would it last 18000 men ? 

11. A paid $27144 for a farm, at the rate of 15 acres for 
$3510 ; how many acres did he buy? 

12. K 8 acres of land cost $656, what will 35 acres cost at 
$4 more an acre ? 

\ IS. If 16 horses cost $1952, what will 22 horses cost at $6 
less a head ? 



SECTION III. 

FACTORS, DIVISORS, AND MULTIPLES. 

FACTORING. 
OBAIi EXERCISES. 

1. What two numbers will exactly divide 6? 8? 14? 
15? 21? 36? 45? 

85. A number that exactly divides another number is a 
Fa.ctor of that number. 

One (1) and the number itself are not regarded as factors. 

J^. What are the factors of 12 ? 16? 20? 30? 32? 40? 
49? 50? 63? 72? 

36. A number that has factors is a Composite Number. 

S, Name the composite numbers between and 20. Between 
20 and 40. Between 40 and 60. Between 60 and 80. Be- 
tween 80 and 100. 

4. Name all the numbers from to 20 that have no factors. 

37. A number that has no factors is a Prime Number. 

5. Name the prime numbers from 20 to 60. From 50 to 

100. 

6. What numbers between 1 and 21 are exactly divisible by 
2? Which are not? 

38- A number that is exactly divisible by 2 is an Even 
Number. A number that is not exactly divisible by 2 is an 
Odd Number. 
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7. What prime numbers will exactly divide 35? 55? 33? 
39? 49? 121? 72? 81? 100? 56? 77? 

39* The prime numbers which exactly divide another num- 
ber are its Prime Factors. 

8. What are the prime factors of 24 ? 28 ? 36 ? 42 ? 45 ? 
52? 54? 64? 70? 72? 80? 81? 85? 87? 91? 93? 
94? 96? 98? 99? 100? 102? 

40. Fa<)toring is the process of finding the factors of a 
number. 

What numbers between 30 and 100 — 

9. Have 2 for a factor? What is the units figure in each 
of these numbers ? 

10. Have 3 for a factor? Divide the sum of the digits of 
each of these numbers by 3 and give the remainder. 

11. Have 5 for a factor ? What is the units figure in each 
of these numbers ? 

12. Have 9 for a factor ? Divide the sum of the digits of 
each of these numbers by 9 and give the remainder. 

DIVISIBILITY OF NUMBERS. 

41. Since an exact divisor and a factor are the same, the fol- 
lowing principles will be found of service in factoring numbers : 

A number is exactly divisible — 

By 2 if its right-hand figure is 2, 4, 6, 8, or 0. 

By 3 if the mm of the digits is divisible by 3. 

By 4 if the number formed by its last two digits is divisible by 4. 

By 5 if its right-hand figure is 5 or 0. 

By 6 if it is divisible by 2 and 3. 

By S if the number formed by its last three digits is divisible by 8. 

By 9 if the sum of its digits is divisible by 9. 

By 10 if the right-hand figure is 0, 
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13-21. Tell by inspection which of the following numbers 
are exactly divisible by 2. By 3. By 4. By 6. By 6. By 
1, By 8. By 9. By 10: 

134 1062 1424 18172 271272 

260 1086 1632 62388 411480 

412 1296 1881 10101 720864 

564 1359 2345 28960 428424 

22, Give five numbers above 100, all of which are exactly 
divisible by both 3 and 9. 

23, Give ten numbers above 100, all of which are exactly 
divisible by both 5 and 10. 

24., Give five numbers above 1000, all of which are exactly 
divisible by 2, 3, and 6. 

25-28, Change one figure in each of the following numbers 
to make them exactly divisible by 2. By 3. By 6. By 9 : 

133 317 421 329 4321 3029 1427 
211 409 627 803 2437 5123 8129 

The following table gives a list of the prime numbers from 
1 to 971, inclusive, for convenience of reference : 



1 


47 


113 


197 


281 


379 


463 


571 


659 


761 


863 


2 


53 


127 


199 


283 


383 


467 


677 


661 


769 


877 


3 


59 


131 


211 


293 


389 


479 


587 


673 


773 


881 


6 


61 


137 


223 


307 


397 


487 


693 


677 


787 


883 


7 


67 


139 


227 


311 


401 


491 


599 


683 


797 


887 


11 


71 


149 


229 


313 


409 


499 


601 


691 


809 


907 


13 


73 


151 


233 


317 


419 


603 


607 


701 


811 


. 911 


17 


79 


157 


239 


331 


421 


609 


613 


709 


821 


919 


19 


83 


163 


241 


337 


431 


521 


617 


719 


823 


929 


23 


89 


167 


251 


347 


433 


623 


619 


^ 727 


827 


937 


29 


97 


173 


257 


349 


439 


541 


631 


733 


829 


941 


31 


101 


179 


263 


353 


443 


547 


641 


739 


839 


947 


37 


103 


181 


269 


359 


449 


557 


643 


743 


853 


953 


41 


107 


191 


271 


367 


457 


563 


647 


751 


867 


967 


43 


109 


193 


277 


373 


461 


569 


653 


757 


859 


971 
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WKi'i'i'EN BXBROISBS. 

42. — 1. Find the prime factors of 210. 

Pbocess. 210 is divisible bj 2, since the units figure is 0. 
2 )210 Dividing 210 by 2, the quotient is 105. 

5 )105 105 is divisible by 5, since the units figure is 5. 

3)21 Dividing 105 by 5, the quotient is 21. 

7 21 is divisible by 3. Dividing 21 by 3, the quotient is 7, 

a prime number. 
Hence the prime factors of 210 are 2, 5, 3, and 7. 
From this problem we have the following 



RULE. 



Divide the number by any of its prime factor 8; do the sanne 
with each quotient until the quotient is a prime number. 

The several divisors and the last quotient are the prims factors 
required. 



2, Find the prime factors of 114. 

Process. 
2 )114 

3)^ 
19 



Of 426. 



Process. 
2 )426 
3 )213 
71 



Hence the prime factors of 114 are % 3, and 19 ; and of 426 are 2, 3, 
and 71. 

Find the prime factors of — 



S. 105. 


11. 7007. 


19. 1890. 


27. 6300. 


4. 231. 


12. 1155. 


20. 1584. 


28. 7290. 


5. 429. 


13. 1050. 


21. 1800. 


29. 8320. 


6. 550. 


U. 1485. 


22. 2079. 


30. 12705. 


7: 770. 


15. 616. 


23. 2430. 


31. 15125. 


8. 910. 


16. 1040. 


24. 3645. 


32. 27625. 


9. 1225. 


17. 1260. 


25. 5929. 


33. 34375. 


10. 2310. 


18. 1728. 


26. 6125. 


34. 38148. 
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CANCELLATION. 
ORAL EXERCISES. 



43. Divide— 
9 times five 



i. 



2. 



s. 



3 times five 

9 times six 
3 times six 

9 times nine 
3 times nine 



4. 



5. 



6. 



9X17 
3X17' 

12X57 
3 X57* 

18X117 
3 X 117 



7. 



8. 



9. 



15X85 
3. X 86* 

21 X97 
3 X97* 

36 X 207 
3 X 207 



10. What number may be omitted from both dividend and 
divisor in the first problem without changing the quotient? 
In the 2d ? In the 3d ? In the 4th ? In the 5th ? In the 
6th? In the 7th? In the 8th? In the 9th? 

Find the quotient in the following problems by inspection, 
and tell what factors may be omitted : 

54X11X13 

9 X 11X13' 

12 X 6 X 7 
12X2X7' 

8X9X4 
8X9X2* 

14 X 15 X 16 
7 X 15X16* 



11. 


16X47 


8 X47 


n. 


21 X 108 


7 X108 


IS. 


35X62 


7 X62 


11. 


23 X 9 



9 X23 



/A 


6X7X8 


JLif, 


2X7X8 


1R 


24 X 6 X 9 


JLO, 


8X6X9 


17 


42 X 8 X 75 


JLl » 


6 X 8 X 75 


19 


25 X 7 X 6 



5X7X6 



19, 



20. 



21. 



.22. 



44. It is therefore evident that rejecting equal factors from 
both dividend and divisor does not change the quotient. 

45. This process of shortening operations in division by 
rejecting equal factors from both divisor and dividend is 
called Cancellation. 



CANCELLATION. 
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WBTTTEN EXERCISES. 



1. Divide 70 X 33 by 35 X 3. 

Process. 
70x33 2x?x/x3xll 



35 X 3 



?x/x3 



'22, Aim, 



Resolving the numbers into their prime factors, we see that 5, 7, and 
3 are found in both dividend and divisor, and may be rejected or can- 
celled. We have remaining in the dividend 2 x 11, or 22, which is the 
required quotient 

2. Divide 15 X 18 X 40 X 125 by 5 X 36 X 20 X 75. 

In practice it is customary to cancel without factoring ; thus, 

^ * ? 6 

;^ X ;^ X ^^ X m 5 . 

? X 3? x ?0 X /? ^ ' 
? 3 



Perform by cancellation 
33 X 45 X 75 



3. 



5 X 81 X 55 

84 X 72 X 6 
63 X 12 X 12 



= 5. 



= 4. 



. 72 X 45 X 140 Q^ 
18 X 24 X 35 

^ 60 X 40 X 70 ,^ 
6. = lU. 

80 X 30 X 7 



7. 11 X 39 X 14 X 96 -^- 44 X 18 X 26 X 14. 

8. 2 X 4 X 8 X 13 X 7 X 16 -^ 26 X 14 X 8. 

9. 125 X 60 X 24 X 42 -H 25 X 120 X 36 X 5. 

10, 28 X 56 X 400 -f- 112 X 280. 

11, A farmer exchanged 15 barrels of apples, each contain- 
ing 3 bushels, at 80 cents a bushel, for 8 pieces of cloth, each 
containing 30 yards; what was the price of the cloth per 
yard? 

12, A merchant exchanged 20 boxes of tea, each containing 
56 pounds, at 60 cents a pound, for 28 boxes of coffee, each 
containing 100 pounds; what was the price of the coffee? 
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IS, How many dozen of eggs, worth 14 cents a dozen, must 
be given for 18 pounds of sugar, at 7 cents a pound ? 

H. How many pounds of butter, at 24 cents a pound, will 
pay for 45 yards of dress goods, at 32 cents a yard ? 

15, How many boxes of tea, each containing 24 pounds, at 
76 cents a pound, must be given for 145 bags of wheat, each 
bag containing 2 bushels, at 180 cents a bushel ? 

16, A man exchanged 25 loads of lime, each load containing 
15 bushels, at 22 cents a bushel, for 11 loads of oats, each con- 
taining 10 bags, with 3 bushels in a bag ; what was the price 
of the oats per bushel ? 

GREATEST COMMO'N DIVISOR. 
ORAL EXERCISES. 



What numbers will exactly divide — 



1, 8? 12? 16? 

2, 9? 15? 32? 



S, 45? 51? 75? 
^. 57? 81? 100? 



46. A Divisor of a number is a number that exactly 
divides it. 

What numbers will exactly divide both— 



5. 27 and 45 ? 

6. 32 and 48 ? 

7. 24 and 56 ? 



8. 45 and 60? 

9. 50 and 75? 
10, 60 and 90? 



47. A Common Divisor of two or more numbers is a 
divisor of each of them. 

What is the grexttest number that will exactly divide both — 



11. 9 and 12? 

12. 12 and 18 ? 

13. 21 and 24? 
14* 24 and 36? 



15. 40 and 56 ? 

16. 60 and 72 ? 

17. 60 and 75? 
IS. 72 and 96? 



GREATEST COMMON DIVISOR. 
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48. The Greatest Common Divisor (G. C. D.) of two or 
more numbers is the greatest number that is a divisor of each 
of them. 

What factors of each of the following numbers are found in 
their greatest common divisors : 



19. Of 12 and 18? 

20. Of 36 and 42? 

21. Of 28 and 42 ? 



22. Of 72 and 96? 

23. Of 75 and 100 ? 
2J^ Of 72 and 144? 



49. Principle 1. — The greatest common divisor of tvx> (yr mor6 
numbers is the product of aU their common prime factors. 



WRITTEN EXEBCISES. 
CASE I. 

50. When the numbers caji be readily Motored. 
1. Find the greatest common divisor of 210 and 330. 
Process. 



2 
5 



210 - 330 



105 - 165 



35-55 



7-11 



G. C. D. - 2 X 3 X 

5 =» 30, Ana. 



To find the common prime factors we divide 
hy any prime number that will divide all of the 
numbers. We thus find that 2, 3, and 5 are the 
only common prime factors; and their product, 
2 X 3 X 5 » 30, is the greatest common divisor 
(Prin. Art. 49). 



2. Find the greatest common divisor of 105, 210, and 315 ; 
also, of 385, 770, and 1125. 



Process. 



7 



105 - 210 - 315 



35 



70 -105 



7 - 14 - 21 



_7_ 
11 



2-3 



385 - 770 - 1155 



77 - 154 - 231 



11 - 22 - 33 



1-2-3 



G. CD. -3x5x7 = 105. 



G. C. D. - 5 X 7 X 11 - 38^ 



64 



FACTORS, DIVISORS, AND MULTIPLES. 



RULE. 

Divide by any common prime factor of all the numbers; divide 
ike quotients in the sams manner^ and thus continue until the 
quotients have no common factor. 

Take the product of aU the divisors; the result urill be the 
greatest common divisor. 

What is the greatest common divisor — 



3. Of 20, 30, and 40? 
^ Of 36, 48, and 60? 
6. Of 30, 45, and 60 ? 

6. Of 44, 66, and 88 ? 

7. Of 48, 72, and 96 ? 

8. Of 150, 210, and 330? 



9. Of 175, 210, and 245? 

10, Of 280, 386, and 392? 

11, Of 252, 336, and 420? 

12, Of 315, 420, and 625? 
IS, Of 210, 420, and 630? 
H. Of 468, 780, and 1092? 



Find the greatest common divisor of- 



15, 462 and 546. 

16, 608 and 736. 

17, 720 and 756. 

18, 390 and 330. 

19, 672 and 744. 



20. 704 and 832. 

21. 720 and 792. 

22. 385 and 526. 

23. 616 and 728. 

24. 945 and 1125. 



25, 1056 and 1162. 

26, 1050 and 1165. 

27, 840 and 1080. 

28, 1200 and 1440. 

29, 1260 and 1470. 



30, A has three farms, whose areas are 30, 46, and 76 acres, 
respectively ; find the size of the largest fields, all of the same 
size, into which the farms can be divided. 

31, What is the greatest length of board that can be used 
without cutting in fencing a triangular field whose sides are 
80, 112, and 144 feet, respectively? 

32, There are three piles of apples, containing 280, 315, and 
350 bushels, respectively ; what is the size of the largest bin 
that will contain each pile an exact number of times? 

33, I wish to divide three tracts of land, containing 320, 
640, and 1008 acres, respectively, into fields of the same size 
having the largest number of acres possible in each ; what will 
be the size of each field, and how many can be made ? 



GREATEST CJOMMON DIVISOE. 
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CASE II. 

61. When the numbers cannot be readily ftictored. 

Principle 2. — A common divisor of two or more numbers is a 
divisor of their sum, and also of their difference, 

1. Find the G. C. D. of 91 and 117. 



Process. 

91)117(1 
91 



26)91(3 
7^ 

G. C. D. = 13)26(2 
26 



We divide 117 by 91, and the divisor 91 by the 
remainder 26, and finally the divisor 26 by the 
remainder 13, and have no remainder ; then 13 is 
the G. C. D. 

91 and 117 are each a number of times the G. C. 
D. ; hence their difference, or 26, is a number of 
times the G. C. D. (Prin. 2). 
Now, since 91 and 26 are each a number of times the G. G. D. sought, 
the question is reduced to finding the G. C. D. of 91 and 26. 

In like manner we can reduce it to finding the G. G. D. of 26 and 13; 
but this is 13. Hence the G. G. D. of 91 and 117 is 13. 

S. Find the G. C. D. of 115 and 161 ; also, of 217 and 341. 



1st Fobm. 


2d 


FOBl 


f. 


115)161(1 
115 


115 
92 

23 


161 
115 


1 
2 


46)115(2 
92 


46 
46 


2 


23)46(2 
46 








aC.D. -23. 




1st Form. 


2d Fobm. 


217)341(1 
217 


217 
124 


341 

217 


1 

1 


124)217(1 
124 


93 
93 


124 
93 


1 
_3 


93)124(1 
93 




31 




1 1/ %^ 

31)93(3 
93 




G. C. D. - 31. 




6 
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FACTORS, DIVISORS, AND MULTIPLES. 



RULE. 

Divide the greater number by the less, the divisor by the re- 
mainder, and thus continue until there is no remainder. The 
last divisor will be the greatest common divisor. 



Find the greatest common divisor — 



3. Of 92 and 115. 

4. Of 186 and 217. 

5. Of 206 and 246. 

6. Of 329 and 423. 

7. Of 424 and 683. 

8. Of 488 and 671. 



9. Of 636 and 737. 

10. Of 416 and 664. 

11. Of 721 and 1329. 

12. Of 961 and 1953. 

13. Of 1218 and 2233. 

14. Of 560, 672, and 784. 



SuoGESTiON.— Find the G. C. D. of the first two numbers, then of that 
divisor and the third number. 

15. Of 861, 984, and 1230. 
*16. Of 705, 987, and 1551. 



Find the G. C. D. of— 

17. 649 and 671. 

18. 697 and 820. 

19. 909 and 1414. 

20. 923 and 1065. 

21. 927 and 1339. 



533 and 1271. 

23. 873 and 1067. 

24. 1220 and 2013. 

25. 1617 and 2058. 

26. 1917 and 2556. 



27. 2001 and 3247. 

28. 2052 and 2665. 

29. 3696 and 3768. 

30. 3608 and 3731. 

31. 5312 and 10043. 



LEAST COMMON MULTIPLE. 
OBAL EXERCISES. 
What number less than 100 is one or more times- 



1. 3? 5? 6? 

2. 4? 8? 12? 

3. 10? 9? 15? 



4. 16? 20? 25? 

5. 30? 40? 46? 

6. 34? 36? 31? 



62. A Multiple of a number is one or more times that 
number. 



LEAST COMMON MULTIPLR 
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What number less than 100 is one or more times— 



7. 6 and 12? 

8. 8 and 10? 

9. 9 and 12? 
10. 10 and 15? 



11. 9 and 12? 

12. 15 and 18? 
IS. 16 and 20? 
14. 18 and 24? 



53. A Common Multiple of two or more numbers is a 
number that is a multiple of each of them. 

What is the least number that will contain — 



16. 12 and 18? 

16. 15 and 20? 

17. 20 and 30? 



18. 21 and 63? 

19. 20 and 25? 

20. 30 and 40? 



54. The Lesist Common Multiple (L. C. M.) of two or 
more numbers is the least number that is a multiple of each 
of them. 

65. Principle. — The least common multiple of two or more 
numbers must contain aU Hie prime factors of each number and 
no others. 

WRITTEN EXERCISES. 
CASE I. 

66. When the numbers caji be reardily &ctored. 
1. Find the least common multiple of 25, 35, and 56. 

Pbocess. We divide by any number that will divide 

h^ 25 — 35 — 66 at least two of the numbers. 
7 5 ^ 7 . 55 Dividing 25 and 35 hj 5, the second line is 

5, 7, and 56. 

Dividing 7 and 56 hj 7, the third line is 5, 
L. C. M. « 5 X 7 X 5 1, and 8. 

" * Since 5 and 8 have no common divisors, the 

' L. C. M. is the product of the divisors 5 and 7 and the numbers in the 
last line, 5 and 8. 
Hence the L. C. M. - 5 x 7 x 5 x 8 - 1400. 



25- 


35 


-56 


5 - 


7 


-56 


6 - 


1 


- 8 
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FACTORS, DIVISORS, AND MULTIPLES. 



2. Find the L. C. M. of 24, 60, and 105. 



2 

2 



5 



Process. 
24 - 60 - 105 



12 - 30 - 105 



6 - 15 - 105 



5-35 



L.C.M. 



2-1-7 
2x2x3x5x2x7- 840, 



RULE. 

Divide the numbers by any number that wUl divide two or 
more of them, unite the quotient and undivided numbers beneath, 
and ihuB continue until the numbers in the last line are prime to 
each other. 

The product of the divisors and the numbers in the last line 
will be the least common multiple. 



Find the 

3. Of 

4. Of 
6. Of 

6. Of 

7. Of 

8. Of 

9. Of 
10. Of 
IL Of 
12, Of 



L. C. M.— 

8, 12, and 20. 
15, 18, and 20. 
6, 8, 10, and 12. 
15, 16, 18, and 20. 
6, 7, 8, 9, and 10. 
12, 18, 22, and 24. 
36, 48, 84, and 126. 
22, 33, 44, 55, and 66. 

64, 84, 96, and 216. 

65, 78, 104, and 130. 



Find the L. C. M. of— 

15, 8, 11, 22, and 30. 

li. 120, 180, 200, and 240. 

16. 140, 160, 280, and 320. 
16. 98, 126, 140, and 168. 



17. 96, 128, and 160. 

18. 108, 180, and 252. 

19. 150, 200, and 250. 

20. 180, 200, and 240. 
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SI. What is the smallest sum of money with which a drover 
can purchase cows at $32 each, mules at $88 each, or hoi'ses at 
$121 each? 

22, What is the* least number of acres that can be exactly 
divided into fields of 12 acres, 15 acres, or 16 acres each ? 

25, What is the least sum of money with which I can pur- 
chase an exact number of yards of cloth at 50 cts.^ $1.20, or 
$2.16 a yard? 

24. What is the least quantity of water that can be exactly 
measured by vessels which hold either 9, 32, 48, or 63 gallons 
each? 

26. Three trolley-cars make round trips in 40, 60, and 90 
minutes, respectively ; if they start out at the same time, after 
how many minutes will all three be again at their respective 
starting-points at the same time? 

CASE II. 

57. When the numbers are not readily ftustored. 
1. Find the L. C. M. of 115 and 161. 

Since the common factors are not readily seen by inspection, their 
product may be found bj finding the G. C. D. 

Pbocess. 

115 - 161 



115)161(1 23 

116 



6-7 



46)115(2 

92 L. C. M. = 23 X 6 X 7, by Case I. 

G. C. D. - 23)46(2 « 115 x J^ = 805. 

46 

The L. C. M. as found by the first case is 23 x 5 x 7. But 23 x 5 •» 
115, and 7 = J^; hence the L.C. M. = 115 x -^^ - 805. 

RULE. 

Find the greatest common divisor of the two numbers. 
Divide either number by the greatest common divisor ^ and mul- 
tiply the quotient by the other number. 
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FACTORS, DIVISORS, AND MULTIPLES. 



2. Find the K C. M. of 217 and 341. 

Pbocess. 



Find the L. C. M. of— 

11. 609 and 957. 

12. 710 and 1065. 

13. 856 and 963. 
H. 1081 and 1175. 
15. nil and 1313. 



Gbkatbbt Common Divisob. 


, QuonsNT. 


217)341(1 
217 


31)217(7 
217 


124)217(1 
124 


Least Ck>MMON Multiplb. 


93)124(1 
93 


341 

7 


G. C. D. = 31)93(3 
93 


2387, Jn& 


Find the L. C. M. 


• 


S. Of 261 and 319. 


7. Of 703 and 814. 


4. Of 527 and 589. 


8. Of 629 and 713. 


5. Of 861 and 943. 


9. Of 459 and 629. 


e. Of 731 and 817. 


10. Of 671 and 915. 



16. 1435 and 1681. 

17. 1403 and 1817. 

18. 1491 and 1917. 

19. 2205 and 3465. 

20. 6649 and 7957. 



MISCELLANEOUS PROBLEMS. 

1. Find the prime &ctors of 44100. 

2. A and B agreed to purchase cows at a uniform price per 
head, provided they could invest all their money : A had $253, 
and B had $299 ; what was the average price of a cow, and 
how many cows did each buy ? 

3. A can dig 9 rods of ditch, B 12 rods, C 16 rods, and D 
16 rods, in a day ; what is the least number of rods that would 
furnish an exact number of days' labor to each man working 
alone, and how long would it take him to dig it ? 



MISCELLANEOUS PROBLEMa 71 

i. Find the G. C. D. of 1829 and 2419. • 

5. Find the difference between the L. C. M. of 1, 3, 5, 7, 9, 
and the L. C. M. of 2, 4, 6, 8, 10. 

(5. Divide 14 X 36 X 49 X 24 X 25 X 112 by 75 X 7 X 
16 X 9 X 7, and add 364 to the quotient 

7. A farmer has bought a triangular piece of land whose 
sides are 357, 391, and 425 feet, respectively; what is the 
length of the longest boards that can be used to fence it 
without cutting them? 

8. What is the least sum of money with which I can pur- 
chase exact numbers of sheep at $6, cows at $22, or horses 
at $78 a head? 

9. How much does the L. G. M. of 1751 and 2369 exceed 
their G. C. D. ? 

10. Divide 213 X 84 X 190 X 264 by 30 X 56 X 36, and 
add 161 to the quotient. 

11. What is the largest-sized vessel that will exactly measure 
the contents of each of four cans, holding, respectively, 28, 36, 
52, and 76 quarts? How many times would the measure have 
to be filled? 

12. Four men start at the same time and place to travel 
around a circular island 360 miles in circumference : A goes 
45 miles, B 36 miles, C 30 miles, and D 24 miles a day ; in 
how many days will they all be again together at the starting- 
point, and how often will each have gone round ? 

IS. A manufacturer has a quantity of wire in lengths of 
105, 120, 135, and 165 feet, respectively, which he wishes to 
cut without waste into the longest possible equal lengths ; what 
must be the length of each of these ? 

i^. A school building contains 175 pupils in the high school 
department, 420 in jthe gnlmmar school department, and 595 
in the primary department ; into how many classes can each 
department be subdivided so as to have the greatest possible 
equal number in all the classes? 



SECTION IV. 
COMMON PRAOTIONS. 



DEFINITIONS. 





one-fourth 



4- 




68. Draw three square inches. Divide the first into two 
equal parts. What is one of these parts called ? Divide the 
second into three egiud parts. What is one of these parts 
called ? What are two of them called ? Divide the third into 
four equal parts. What is one of these parts called ? What 
are two of them called ? Three of them ? Four of them ? 

These expressions, one-half, one-third, two-thirds, etc., are 
called Fractions. 

69. A Fraction is therefore one or more of the equal parts 
of a unit. 

60. A fraction is expressed by writing one number above 
another with a short horizontal line between them. Thus, 

One-half is written i. 
One-third is written -J. 
Three-fourths is written f. 
n ( 
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When a fraction is thus expressed it is called a Common 
FrsiCtion. 

What does the number below the line show ? 

What does the number above the line show ? 

The Denominator is the number below the line. The 
Numerator is the number above the line. 

The numerator and the denominator are called the Terms 
of a fraction. 

61. How many thirds are there in anything ? How many 
fourths ? How many fifths ? 

Is f greater or less than a unit? f ? ^ ? 

A Proper Fraction is one whose value is less than a unit. 

62. Is I greater or less than a unit ? | ? | ? |f ? 

An Improper Fraction is one whose value is equal to or 
greater than a unit. 

63. The sum of 6 and |, or 6 + |, is written 6|. What 
kind of number is 6 ? What kind of number is f ? What 
kind of number is 6f ? 

A Mixed Number is the sum of a whole number and a 
fraction. 

64. What is 1 divided by 3? By 4? By 5? By 6? By 7? 
By 9? By 12? 

The Beciprocal of a number is 1 divided by that number. 

66. The fraction ^ is the result of either of two processes : 
first, of taking ^ of 1, or, second, of taking ^ of 5. Hence a 
fraction may be regarded as an expression of division, in which 
the numerator is the dividend and the denominator is the 
divisor. 

It is evident that an integer can be expressed in the form of 
a fraction by writing 1 for its denominator. Thus, 5 is the 
same as f . 
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COMMON FRACTIONS. 



NOTATION AND NUMERATION OF FRACTIONS. 
66. Bead the following fractions : 



1. \. 

S. 3^. 



-5. tVb- 

7 46 



9. 6|. 
10. 7f 

n. 4H. 






^7. WW. 

19. 4|H- 



Express with figures — 

21, Five-eighths. 

22, Nine-tenths. 

23, Six-twentieths. 

2^. Five and two-thirds. 

25, Sixty-seventieths. 

26. Eighty-one-ninetieths. 



27. 212.tenths. 

28. 1001-millionths. 

29. Nine and five-sixths. 

50. One and twelve-twentieths. 

51. Seventy-five-eightieths. 

52. 225-ninetieths. 



What kind of fractions are the following? — 



SS. |. 

Si. |. 
SB. ^. 



56. |. 

57. If. 

58. -^, 



2T' 

40. w- 

41. ^. 



4^-H' 
44. h 



REDUCTION OF FRACTIONS. 

CASE I. 

67. To reduce an improper firaction to a whole or 
a mixed number. 



1. How many ones 

2, How many ones 
S. How many ones 
4. How many ones 



OBAL EXERCISES, 
n 2 halves ? 4 halves? 



n|? 
nt? 
n4? 



6 ? 



i^? IJit 2^1 
I? J^? J^? i^? 

^? ¥? ¥? ¥? 



5. How many ones in t? J^? i^^? ^? ^i 



KEDUCTION OF FBACTIONa 
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i}*:^:H:fwu<[Mi 



WRITTB5N 

6. Beduoe ^ to a whole number. 

Since a fraction is an expression of diyision (Art. 65), 

^ = 72 ^ 8 = 9, Ana. 

7. Beduoe -^^ to a mixed number. 

Process. 



34)539(15fii Aw, 

"199 
170 

29 
RULE. 

Divide the nnmerator by the denominator. 
whole or mixed numbers — 



Beduce to 
8. 2^. 

10. ^. 
11. 



W 



13. ^ 

14^ m^ 

15. 4?^ 



16. ^^, 

17. Hi^ 



18. ^ 

19. A^ 

20. ^^ 



21. If P- 

22. -4F 

23. 4f 



24. i|fi 

25. -HF 

26. ifl^ 



27. ^4|i 



28. A0|8 

29. 1^, 
SO. ^^, 
31. i^V 



4025 



32. ms. 

33. 

S4. 
35. 
36. 
37. 

88. ^^K 

89. HU^. 



T26 



CASE II. 

68. To reduce a whole or a mixed number to an 
improper firaction. 

OBAL EXERCISES. 

1. How many halves in 1 apple ? In 4 apples ? 

2. How many thirds in 1 ? In 3 ? In 6 ? In 8 ? 

3. How many fourths in 1 ? In 8 ? In 1 ? In 12 ? 

4. How many thirds in 7|? In 8^? In 12|? In 20^? 

5. How many fifths in 6^ ? In 8f ? In lOf ? In 12| ? 



COMMON FBACriONa 







■WBITTBN EXBROISEa 




6. Reduc 


em 


to an improper 


fraction. 




Process. 


In 1 there an 
5 fifthB, which 
are 122 fifths, o 


ire 120 fifths; 


n 24 there 
120 fifths 



MuUipli) the whole number by the denominator of the fraetian, 
to the prodtict add the numerator, and write the result over the 
denominator. 



Reduce to improper fraction 


— 




7. 62/,. 10. mi. 13. im. 


S. 85A. n. 41Jf U 106A- 


9. lOOA- 1>1. 62|i. le. 616j. 


16. 67J. 


SI. 84W. 


m lOHOf. 


«/. 212(. 


17. 75}. 


S3. 102JJ. 


«7. 161H. 


M. 702ft. 


IS. 62ft. 


as. 205H. 


«S. 27}H. 


». 615}. 


19. 73A. 


«i 315H. 


«9. lOSJf 


SI 122A. 


W. 29,V 


25. 400^. 


so. 122A. 


«. 241i^. 



CASE lit. 
(9. To reduce a fraction to its lowest terms. 



6 



9 1 



From this illustration it is seen that $ = } = $• 
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OBAIi EXERCISES. 

1, How many sixths in f ? How many ninths? 

2, How may ^ and f be obtained from |? 

5, How may J be obtained from ^ or f ? 

4. What, then, may be done to the terms of a fraction with- 
out changing its value ? 

70. Principle. — Multiplying or dividing both terms of afrao- 
Hon by the same number does not change its value. 

6. How many thirds in f ? In ^ ? In |^? 

6. How many fifths in ^^ ? In 4| ? In || ? 

WRITTEN EXERCISES. 

7. Reduce fj to its lowest terms. 



6 



Pbocess Since dividing both terms of a fraction by the 

04 A same number does not change its value, we divide 

QQ * r » -^^^ both terms of jj by 6, and have |. Hence fj 

equals |. 



8, Reduce |ff to its lowest terms. 

When it is not readily seen what number will divide both terms of 
il>9 fraction, it is best to find their G. C. D. 

Process. 

232)261(1 

232 By the method of Art. 51 we find the 

G. C. D. «r29)232(8 G. C. D. to be 29. Dividing both terms of 

the fraction by 29, we have |, the required 



29 



232 =8,^^. ^^^^ 



261 9 



RULE. 

Divide both terms of the fraction by the same number, and 
eanUnue to divide until the terms have no common divisor. 
Or J divide both terms by their greatest common divisor* 
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CX)MMON FRACTIONa 



Reduce to their lowest terms — 



9- «, If. 

• 10. ^, tf 
11- m> HI- 

2 7 8* 



15. m> ^■ 

16. m, m- 



^7. Mi. 

28. ilf 



so. IM- 

SI. f jf 

s^.mt' 



17 lit %il 

■*'• ITTTj 478* 

18. m, m- 

19. m, m- 
^0. m, m- 

ss. HJJ- 

si.\m. 
S5.im. 
S6. mh 



CASE IV. 

71. To reduce fractions to their least common de- 
nominator. 

ORAL BZEBOISE8. 

1. How many fourths in ^? 

In 1 there are 4 fourths, and in ^ there are } of 4 fourths, which are 2 
fourths, or f . 

2, How many sixths in |^? In ^? In f ? 

5. How many twelfths in ^ ? In J ? In i ? In J^ ? 

4> To what denominator can ^, ^, ^, and ^ be reduced? 

Fractions have a Common Denominator when they have 
the same number for a denominator. 

The Lea49t Common Denominator (L. G. D.) of several 
fractions is the least denominator to which all may be reduced. 

6. Reduce f , f , and § to twelfths. 
6. Reduce ^, ^, f , ^, | to fifteenths. 

Reduce to their least common denominator — 



7. I and |. 

8. I and f 

9. f and 3^. 



10. i and ^. 

11. f and |. 

12. f and ||. 



13. I and |. 
U. I and f . 
15. i and |. 



REDUCTION OF FRACTIONa 
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72. Principle. — The least common denominator of several 
fraetiona is the least common multiple of their denominators. 

WRITTEN EXERCISES. 
16. Reduce |, ^, and ^ to their common denominator. 



Process. 
6-10-15 



1- 


- 2 


- 3 


-5 


x2 


x3- 


2x6 
5x6 


12 
'30' 


3 

10 


x3 
X 3 


9 
"30' 


7 


X 2 


14 



30. 



2^ 
5 

10 



15 15 X 2 30 



By Art. 55 the L. G. M. of 5, 10, and 15 
is 30. 

Dividing 30 by 5, the denominator of j^ 
we find we most multiply 5 by 6 to pro- 
duce 30. Multiplying both terms of | by 
6, we have f - iJ (Prin., Art. 70). 

Dividing 30 by 10, the denominator of 
^, we find we must multiply 10 by 3 to 
produce 30. Multiplying both terms of ^ 
by 3, we have A = Ai ®*C' 

RULE. 



Find the L, C. M, of the given denominators. 
Divide this by each denominator aiid mvMiply both terms of the 
fraction by the quotient. 

Note. — ^Reduce mixed numbers to improper fractions, and all to their 
bwest terms before finding the least common denominator. 



Reduce to their least common 

17. I -f , and ^. 

18. I, I, and ^: 

19. f ^V and A- 
^0. VV» M> and A. 
21. 2J, il, and |*. 

^^- Hy \iy and ||. 
^^- H. f A. and ,V 
^^ i*,T^,andH. 
^- iV A» A» and j|^. 



denominator — 

^^' i T^. A. and T%. 
^7'. A, it, and ,V 
28. I, ^, and A. 

^^- A» tt» and If. 
^a I, I, and ^p 
^-^- 1^, H. and if. 
5^. f A, and ^. 
^^- T^u» il» and ,V 
^^ 14, il, and tt. 
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CX)MMON FRACTIONS. 



ADDITION OF FRACTIONS. 

OBAL EXERCISES. 

73. — 1. Find the sum of 2 thirds and 5 thirds. 
2. Find the sum of 2 sixths and 3 sixths, f and {• 
S, Find the sum of f, |, and |. f , ^, and f. 
J^ Find the sum of ^ and \, 

Suggestion.— i = f, and i = f ; f and } are {. 



Find the sum of— 



5. ^ and \, 

6. J and \, 

7. I and i. 
^. f and |. 



9, I and I 

10. I and f 

11, ^ and |. 
i^. I and f 



i5. i and f 
i^. f and |. 
i5. f and ^. 
16, I and |. 



i7. i and tV- 
i<^. f and j*^. 
iP. f and ^. 
m I and ^. 



74. Principle. — To odd fractions they must be reduced to a 
common denominator. 



^WniTTEN EXERCISES. 
21. Find the sum of f , |, and J. 

Process.— I + f + J = Jf + if + f I = f f = 2^, ^««. 

The L. C. M. of 3, 4, and 8 is 24. 

Bedacing the fractions to 24th8, we have f «= ii> i "" if» *^d J — J}. 
Since the fractions now have a common denominator, we add their nu- 
merators : 16 tujerUy-fouriha + 18 twenty-fourths + 21 twrnty-fowrths, equal 55 
twentyfourihSf or f J, or 2^. 

RULE. 

Seduce the fractions to a comrmn denominator^ then add their 
numeraJtorSy and write the sum over the common denominator. 

Note. — Always reduce the result to its lowest terms. 
Find the sum — 



22, Of i, I, and |. 

23. Of 1 1 and f 



^l Of ^, A, and ^. 
^. Of f I, and ^,. 
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Find the sum — 

S6. Of I, f , and f . 

^. Of 1,1, and A. 

^. Of I, ^, and |. 
• ^9. Of I, If, and ^-. 

5^ Of I, f , and ^. 

«. Of ^, j, and li. 

^^. Of t, ^3^, I, and H- 



55. Of f , A, A, and |. 
^^ Of i, i, T^V, and ^. 
^. Of i «, A» and ,V 
^^. Of i I, f , i and f . 
37. Of i f , f ^, and ^V 
^. Of A,A,iiiiaDdf 
39. Of i, i, f , l and T$^, 



40. Find the sum of 13| and 15}. 

Process. xhe sum of j and } is 1 A- 

The sum of 13 and 15 is 28. 
The cam of 28 and 1 ^ is 29^ 



13| 
16f 



A 

9 



29^^, Arm. 

41. Find the sum of 8^, 10|, and 14f . 
4^. Find the sum of 102f , 204^, and 90^. 

43. Find the sum of 22|, 34f, 42f , and 60^. 

44. Find the sum of 62^, 87^, 76|, and 112^. 

45. Find the sum of 67^, 4/^, 600f , and 50^. 



SUBTRACTION OF FRACTIONS 

ORAL EXEBOISES. 

76. — 1. Subtract 2 thirds from 6 thirds. 

2. Subtract 2 sevenths from 6 sevenths. 

S. Subtract f from f . -^ from |f . -^ from -^. 

4. Subtract ^ from i}. 

Suggestion. — J — |, and i — f ; J from f leaves J. 



Subtract — 








6. J from i. 


9. i from i. 


13. 


\ from \. 


6. i from I. 


m I from |. 


U^ 


f from f . 


7. i from |. 


ii. 1 from ^. 


15. 


^ from 1- 


8. 1 from 1 . 

6 


i^. J from I. 


16. 


f from f . 



i7, -^ from ^. 
i<^. 1^0 from |. 
19. I from ||. 
m \ from if. 
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76. Principle. — To subtract firactions (hey mud be reduced to 
a common denominator. 

WRITTEN EXERCISES. 

i^i. Subtract y®^ from f . , 

Process. '^^^ ^' 0. M. of 8 and 10 is 40. 

T_8:«j5_i2 = |8 ^jig^ Eedacing the fractions to 40ths, we 

have } = }J, and ^ =» J j. Since the 
fractions now have a common denominator, we subtract their numerators: 
35 fortieths — 12 fortieths equals 23 fortieths, or f }. 

RULE. 

Seduce the fractions to a common denominaior, suhtract their 
numerators, and write the result over the common denominator. 
Note. — Always reduce the result to its lowest terms. 

Subtract — 



22. ^ from |. 

23. f from ^^. 

24. tV from A. 

25. -^y from ^\. 

26. [I from H- 

27. If from f|. 



28. If from Jf 

29. I from J. 

30. ffrom^. 

31. i from If. 

32. ^ from |f . 



5^. ^V from i^. 

35, ^ from ^. 

36, -^ from H. 
57. II from If. 

5<y. T^t from H. 

5P. II from ||. 



55. II from f 

40. Subtract 8| from 21|. 

Process. We cannot subtract { from f ; we take 1 from 

21 J 1} = V ^^» which added to f equal If, or J^; { from 

Sj I ^# leaves J, and. 8 from 20 leaves 12. Hence the 

12f, Ans. required result is 12^. 

What is the value of — 

41. 6|-|? 

42. 10| ~ 5|? 

43. 18|-10|? 

45. 32|f - 20|? 

46. 60|-14|? 



47. 70| - 
^. 81| - 
49. 96| - 
5^. 62| - 
51. 118f 
5^. 50(4 



20|? 
251? 

32A? 
33|? 
-28f? 
- 125^^^? 
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PBAOTIOAIi PBOBLEMS 
In Addition and Subtraction of Fractions. 

1. A bought 16f tons of coal, and B bought 8| tons ; how 
much did they both buy, and how much more did A buy 
than B? 

2, The first of three farms contains 119 J acres, the second 
97f acres, and the third 21 6|^ acres ; how many acres in the 
three farms? 

S, A teacher's salary per month is $135^, and his expenses 
average $51^; how much does he save per month? 

4. My agent charged me $110^ for traveling expenses and 
$104f for boarding ; his sales amounted in cash to ¥1000 ; how 
much should he return to me? 

5. A merchant sold $5000 worth of goods in four months : 
the first month he sold $970 J worth, the second $1002^ worth, 
and the third $1260^ worth ; how much did he sell the fourth 
month ? 

6. A farmer raised 800 bushels of wheat, corn, and rye; 
how much wheat did he raise, if there were 108y bushels of rye 
and 257^ bushels of corn ? 

7. A miller had 250^ bushels of wheat : after buying 316^ 
bushels he sold 426{^ bushels ; how much less had he than he 
had at first? 

8. A had $2045^, then lost $120f , then gained $316^, after 
which he lost $528f ; how much remained ? 

9. The sides of a field are 42^ rods, 63| rods, 70^^ rods, 53| 
rods, and 37^ rods, respectively ; what is the distance around 
the field ? 

10. A man weiit to a store with $500 : he paid $75^ for a 
reaper, S34f for a stove, and $125^^ for a wagon ; how much 
money had he remaining ? 

11. If I pay my grocer $18f , my coal-dealer $27^, and my 
tailor $22^, how much will I have left out of four twenty- 
dollar bills? 
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COMMON FRACTIONS. 



MULTIPLICATION OF FRACTIONS. 

CASE I. 

77. To multiply a fra.ction by an integer. 



OBAL EXERCISES. 

i. WhatisI + 1 + 1? What, then, is 3 Xi? 

2. What is j + j + j? What, then, is 3 X j? 

3. What is I + I + I + f ? What, then, is 4 X |? 

4. How may we multiply a fraction by an integer ? 

6. What is f + f + f expressed in its lowest terms? Ans^ 
f. What, then, is 3 X ^? How may we obtain this result 
from I? 

6, In what other way, then, besides multiplying the numer- 
ator, may we multiply a fraction by an integer? 

78. Principle.— Multiplying the numerator or dividing the 
denominator of a fraction by any number ^ muUipliea the value 
of the fraction by that number. 



What is— 

7. 3 X ^? 

^. 4 X i? 

9. 5 X A? 
10. 6X^? 
n. 7XA? 



m. 4 X I? 
IS. 8Xii? 

15. 10 XH? 

16. 12 X W 



17. 9 X f ? 

18. 9 X H ? 

19. 8 X I? 

20. 8X A? 

21. 11 X tIt? 



^WniTTEN EXERCISES. 
22. Multiply ^f^ by 23, 
Multiplying the numerator, we have ^f^ x 23 «■ }f|, Ana. 

2S. Multiply ^ by 25. 
IHyiding the denominator, we have ^ x 25 -* }, Ant. 
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S4. Multiply 16f by 7- 



Process. 

16} 

7 

112 

_if 
116}, Ana. 



MoltiplTing 16 by 7, we have 112. 
Maltiplying } by 7y.we have 4}. 
Adding 112 and 4}, we have 116}. 



Note. — ^Multiplying an integer by a fraction is the same as multiplying 
a fraction by an integer. Thus, 7 x } = } x 7. 
Cancel all common f odor 8. 



RULE. 



Multiply the numeraior or divide the denominator by ihe 
integer. 



Multiply — 

^5. ff by 21. 

26. II by 33. 

27. yV? by IS 
^. U by 11. 



57. 8 by If. 

58. I by 11. 

59. 12 by f|. 

40. U by 72. 

41. 105 by ^. 



52. 16| by 6. 

53. 33| by 15. 

54. 102^ by 17. 

55. 28 by 72t\. 

56. 81^ by 40. 



;?P. 24 by ^. 
SO. '11 by tWr. 
^i. 6| by 12. 
S2. 42| by 9. 



42. 35 by 15f 
4^. \^ by 81. 
-^. 151 by 4tV 
^. 16| by 64. 
46. 20| by 48. 



57. 23 by ll^jV 
J<^. 62 by 101^. 

59. 17 by 17^. 

60. 18| by 14. 

61. 132 by 17^. 



SS. 27|| by 8. 

^4. 40| by 20. 

S5. 102^ by 6. 

^(5. 100| by 12. 



47. 156 by 3||. 
4S. 4J by 140. 
^a 184 by If. 
5(?. 196 by ^. 
5i. 5i^ by 729. 



62. 65^ by 13. 
68. 11| by 22. 
(54. 65tV by 3. 
55. 18f by 9. 
66. n^ by 21. 
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CASE II. 

79. To multiply a &a>ctlon by a fractum. 

1. Multiply \ by |. 

To miiltiply } b j } is to find J of j. 
Let the square represent the unit divided 
into 15 equal parts. Then A I' B C wiU 
represent { of the unit, or 12 parts. } 
of these J, or 12 parta, are 8 parta. One - 
of these parts is ^ of the unit, and 8 
parta are ^ of the unit. Heooo | x | 

From this we derive the folloving 

RULE. 

Mvitiply the numerators together for the numerator of the 
prodttct, and the denominators for the denominatw. 

The word "of" between two fractions is equivalent to the 
«^ of multiplication. Thus, j of J = J X |. Such expres- 
sions are called Compound Fractions. 

WRTTTES EXERCISES. 
£. Multiply I by ^. 

Process. — | x ? = Jfi 'I™- 
3. Find the value of | X ^ X H X 1|. 



4. Multiply 3^ by l-^. 

Process.— 3J x1tV = ^>'H'<W -*??- -i"*- 
Beduce mixed wimben to improper fradiojo. Caaeet oil eonanon faelort. 
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Find the value of — 
5. i X H- 

7. H X If. 

«• « X M- 
5- M X If 

10. ^ X If. 

11* W X f 1^. 

i^. ^ X 3^ X Y* 

i^. i X if X fj. 

-?-^ i X ^ X M . 

^^. * X ^ X H- 
i^. 1+ X 1^ X iff. 

^^. H X M X if. 

^<^. ff X IJ X Vij^. 



1^^ n X 5f . 

m 6f X 2^. 
r 901 V KL 



;ei. 20i X 5J. 

22. 12^ X 7|. 

^^. 16| X 5f. 

^-*. 62^ X 42V 

^^. I X i X f X f 

^^- tVt X \l X If. 

^7'. If X T^ X ii X tV 

J^<?. f of f of f of f . 

^^. II of If of \\. 

SO. I of if of 1^. 

^^. if of +11 of iff. 

S2. if X If X T^A. 



'3" 



33. Multiply f of t\ by /^ of f|. 

5.4. Multiply 4f of V^5 of H by 6' 

55. Multiply If by ^ of Jf of 4f of fj. 

5^. Multiply If of H of 5«5 by |? of ^V 

57. Multiply I of f of f by I of \\ of j|. 

What is the cost of — 

38. 8 tons of coal at 85 J a ton ? 

39. 5 J cords of wood at %^ a cord ? 

40. I of a ton of hay at %b\ a ton ? 

41. 65 barrels of flour at $4f a barrel? 

4^. 75^ pounds of sugar at 6| cents a pound ? 
4s. 20 cows at an average price of $31| a head? 
44* 24 horses at an average price of $175f a head? 

45. 21 f yards of cloth at 88 a yard? 

46. 32 dozen of eggs at 28^ cents a dozen ? 

47. 18 stoves at $34f apiece? 

48. 16^ tons of coal at $5^ a ton ? 
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Jfi. There are 24| cubic feet in a perch of stone; how 
many cubic feet in 5^^^ perches? 

50. A sold I of 150| cords of wood at $10| a cord ; what 
did he receive for it? 

51. B owns g of a farm containing 112| acres; what is the 
value of B's share when land is selling at $91^ an acre? 

52. A miller bought 236f bushels of grain at 90 cents a 
bushel : ^ of it he sold at $1.10 a bushel, \ of it at 95 cents a 
bushel, and the remainder at cost ; how much did he gain ? 



DIVISION OF FRACTIONS. 



CASE I. 



80. To divide a fraction by an integer. 



ORAL EXERCISES. 

1. If 4 times | is |, what is | divided by 4? 

2. If 5 times f is -^^, what is 4;^ divided by 5 ? 

S. How, then, may we divide a fraction by an integer ? 
Jf. If 5 times t^ is |, what is f divided by 5? 

5. If 6 times y^g is |, what is | divided by 6? 

6. In what other way besides dividing the numerator may 
we divide a fraction by an integer ? 

81. Principle. — Dividing the numerator or multiplying the 
denominator of a fraction by any number divides the value of the 
fraction by that number. 



4? 

11? 

6? 

8? 

12? 



What is— 


7. 


-'4-^ 


8. 


¥^ 


9. 


jyL : 


10. 


«^ 


11. 


H^ 



12. 1^ : 12? 


17. 1^5? 


IS. -4^ ^12? 


i8. 1 ^ 7? 


14.^ + 4? 


19. |-h7? 


15. i^7? 


20. ^j ^3? 


16. 1^9? 


21. f H-9? 
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WBTTTEN EXEBOISSa 
^2. Divide ^^ by 25. 
Dividing the numerator^ we have 

^6. -J- 25 = f Ana. 

23. Divide ^^ by 26. 

Multiplying the denominator, we have 

i^L ^ 26 = iH, Ans. 

2Jf. Divide 586| by 7. 

Pbocess. Dividing 586} by 7, we have 83 as a quotient, and 

7 )586} 5}, or -y, remaining. 

83^f, ^fu. Dividing ^ bj 7, we have }^. Hence the required 
result is 83^^. 



RULE. 

Divide the numerator or multiply the denominator. 



Divide — 



^f by 8. 



25. 



26. II by 5. 

^7'. Hi by 11. 

28. \%^ by 14. 

29. V/ by 27. 

30. \l by 11. 

31. 25| by 6. 

32. 87^ by 12. 

33. 42^ by 18. 



5^. 53| by 17. 

35. 37^ by 15. 

36. 62i by 25. 

37. ^f by 12. 

38. -2/V- by 21. 
59. f 5 by 23. 

-*^. W by 35. 
il. !§§ by 128. 
42. ^\^ by 300. 



W by 207. 



-«. Hi by 341. 
^. 862| by 5. 

46, 936| by 7. 

47, lOOlf by 11. 

48, 3854| by 12. 
^P. 2168^ by 30. 

50, 4285y\ by 45. 

51. 2045^7^ by 15. 



52. Seven miners divided equally 141^^ ounces of gold; 
what was each man's share? 

53. If a year of 365^ days were divided into 12 months of 
equal length, what would be the length of each month ? 
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CASE II. 

83. To divide an iateger or a fraction by a fraction. 

T^STRITTEN EXERCISES. 

1. Divide 2 by f 

Process.— 2 -s- ^ = 2 x J = Y> or 2|, Am, 

2 divided by 1 is 2 ; hence 2 divided by ^ is 7 times 2, and 2 divided by 
^ is ^ of 7 times 2, which is J times 2, or Jj^, or 2f . 

We may obtain the same result by mvUiplying 2 by ^, which is the 
divisor inverted. 

2. Divide f by f 

Process. — f -«- ^ = f x J = J|, Ans. 

J divided by 1 is f ; hence } divided by ^ is 7 times f , and f divided by 
^ is J of 7 times f , or J times f, or J|. 

We may obtain the same result by mvUiplying } by |, which is the 
divisor inverted; hence the 

RULE. 

Invert the divisor and ^proceed as in multiplication, 

3. Divide ^\ by l\. 

19 3 

p™™_361 ^1? ^m_^U^^l Am. 
Pbocess.-— • 24 - ^;;z ^ j^ 64' """^ 

64 

4. Divide 18} by 9|. 

2 



Process.— ISf -s- 9f = ^ x ^ = 2, Ato, 



Divide — 



6. 16 by |. 

(5. 220 by ^. 

7. 62 by -h. 



8. 87 by if 
P. 231 by iJ. 
10. 216 by 2^V- 



ii. 606 by |. 
i^. 441 by ii- 
i5. 660 by 4f . 
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Divide — 



15. 
16. 
17. 
18. 
19. 
20. 
21. 



4 
IT 



|. 



by 

ifj by ^. 
*ib7 



If 
n by if. 

T¥r by U- 
m by W- 



T?T 

t\jV by ^ 
t¥t by «. 



^^. HI by f H. 

J^5. 154 by 13 J. 

;e4. 102 by 21 f 

fS5. 301 by yVj- 

J^(5. 1234 by V^^. 

27. 205 by 18|. 
28. 
29. 



\\% by iJ|. 
ill by //\,. 



58. Divide f of j of | by J^t of jft- of |f 

59. Divide } of J of If by | of 3"^ of f g. 

40. Divide \ of §f of f | by 5 of % of %\. 

41. Divide if of if of IH by \\ of I3J of Vi^- 



^0. m by i^,v. 

5i. 32| by 18f 
5^. 125i by 62|. 
55. 35| by 12,V- 
34. 108;} by 14^?, 
85. 2gV by 8J. 
5(5. 21^ by 54. 
57. 172^ by ^. 



Required 

ji2. K 

43. If 

-«4. If 

-i5. If 

46. If 

-*7. If 

48. If 

-^9. If 

5a If 

51. If 

5^. If 

53. If 



the price per lb., yd., etc.- 

22^ lb. of sugar cost $1.40|. 
75f yd. of cloth cost 8454. 
102 sheep cost $1183^. 
218 tons of coal cost $1471^. 
47| lb. of flour cost $1.52f 
16| barrels of flour cost 870. 
19| tons of hay cost 8136^|. 
25| bu. of apples cost 841^. 
113| yd. of calico cost 85.44. 
75i lb. of beef cost 83.31|. 
31f cords of wood cost 8191. 
60 oranges cost 81^* 



54. What is the value of t% of ^^ of 4| divided by \l X 

if X III? 

55. Divide il X if X i|| by | X 5|. 

56. Divide 1^*^ X jf X 6 by 6. 

57. If 37i ounces of silver cost 831{, what will 1 ounce 
cost? What will 150 ounces cost? 
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68. A earns $3^ a day, and his expenses are 811 a week; 
how many weeks must he labor to pay for 10 acres of land at 
$30 an acre? 

59. B sowed 63 1 bushels of oats on a field, averaging 3j 
bushels to the acre; what was the field worth, at $80|^ an 
acre? 

' 60. How many times will a vessel whose capacity is 79| 
gallons hold the contents of each of two cans whose capaci- 
ties are 5| and 8| gallons, respectively ? and how many times 
will it hold the sum of their contents ? 

COMPLEX FRACTIONS. 

83. A Complex Fraction is one whose numerator or 
denominator, or both, are fractional. 



1 i_ ^ 

4' r f 



Thus, -^, — , -^, are complex fractions. 



A complex fraction may be regarded as a problem in 
division of fractions, and solved by Art. 82. 

1. Beduce — to a simple fraction. 

3 

A is the same as f -s- ^J, which equals -^^ ~^ •^***' 

W P 11 23t 

2 

« 

Another method of reducing a complex fraction to a simple 
one is to multiply both numerator and denominator by the L. C. 
M. of the denominators. 

Thus, in the problem above, the L. C. M. of 8 and 12 is 24. Multiply- 
ing both terms of the fraction by 24, we have 

f _ f X 24 _ 15 . 
H " H^24 "" 22' ^*"- 
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5 of S 

2. Reduce ^ ^ to a simple fraction. 
I of i? 

Process. 



i of H A A X 42 15 *' 



Heduce — 



5. 



-4. 



5. 



(5. 



7. 



8. 



1 13 

art 
If 



il. 
il 

18 



|of|§ 

I of 4 of i8 
I of A of i^ 

tV of H of §g 
iVof ^of^ 

i4x 



5% 



«XA 



s. 



io. 



ii. 



12. 



13. 



14. 






25 X if 



151 



141 
28i 



3? 



+ 1. 



l + i 



9 



13 3 



FRACTIONAL PARTS OF NUMBERS. 

CASE I. 

84. To find what firactional part one number is of 
another. 

1. What part of 24 is 8 ? 

1 is ^ of 24, and 8 is 8 times ^^^ or i of 24. Therefore 8 is i of 24. 
From this solution we derive the following 



F)UL£. 
Divide the second nuwber by the firsts 
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What part — 

2. Of 54 is 9? 
S. Of 75 is 15? 
-*.Of84is77? 
S. Of 100 is 20? 

10. What part of 6 is I ? 
1 is J of 6, and f is } of J, or } of 6. 

What part — 

11, Of 8 is}? 

12. Of 9 is I ? 
IS. Of 12 is f? 
U. Of 100 is 16| ? 

19. What part of | is § ? 

I is } of f , and f or 1 is 3 times i, or f 
of f Therefore f is J} of f 

What part — 

W. Of ^ is y«;, ? 

21. Of ji is 3^ ? 

22. Of If is 3^? 

23. Of ^5 is ^^? 



6. Of 100 is 75? 

7. Of 100 is 40? 

8. Of 168 is 147 ? 

9. Of 132 is 24? 



Therefore f is } of 6. 



15. Of 100 is 62^? 

16. Of 100 is 83J ? 

17. Of 125 is 12^ ? 

18. Of 80 is ^V? 



of f ; and f is f times f , or |} 



2i. Of 4^is.8|? 

25. Of 12|is8? 

26. Of 37^ is 2| ? 

27. Of 40f is lOJt ? 



CASE II. 

85. To find a number when a firactional part is 
given. 

1. 12 is i of what ndmber? 

If i of the required number is 12, 6 sixths, or the number, is 6 times 
12, or 72. 
From this solution we derive the following 

RULE. 
Divide the first number by the second* 
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^. 120 ia I of what Dumber? 

3. 150 is I of what number? 

4. 62 is 3^ of what number? 

5. 12^ is ^ of what number? 

6. 37^ is 1^5 of what number? 

7. f is 2'^ of what number ? 
S. 60 is I of what number ? 
9. 120 is 1^ of what number? 

10. 17 is I of what number? 

11. 101 is J of what number? 

12. I is 1^ of what number? 

13. 4^ is I of what number? 

14. 181 is 1^ of what number? 

15. 66§ is I of what number? 
• 16. 62^ is I of what number ? 

17. 87i is J of what number? 

ARITHMETICAL ANALYSIS. 

TVRITTEN EXERCISES. 
86. — 1. If 9 oranges cost 22^ cents, what will 13 oranges 
cost? 

Pbogess. If 9 oranges cost 22} cents, 1 orange 

9 cost 22| cents, - will cost } of 22} cents, or 2} cents ; 

1 cost 2} cents, and 13 oranges will cost 13 times 2} 

13 cost 13 X 2} « 32} cents, cents, or 32} cents. 

2. If 7 bushels of apples cost $4f, what will 11 bushels 
cost? 

5. If 11 yards of calico cost 48f cents, what will 33 yards 
cost? 

4. What will 15 hats cost, if 12 hats cost $40f ? 

5. If 16 cows cost $320^, what will 24 cows cost at the same 
rate? 

6. What will 9 barrels of flour cost, if 18 barrels cost 
«113|? 
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7. What will 100 pigs cost, if 42 pigs cost 8136^? 
^. K 4 of a barrel of oil cost $3.20, what will a barrel 
cost ? 

9. If ^ of a ton of coal cost $7.70, what will a ton cost ? 

10, If 4 of the cost of a horse is $120, what will 12 horses 
cost at the same rate ? 

11. What will 21 acres of arable land cost, if 4^ acres cost 
$360? 

12, M bought 32 cords of wood at the rate of 6f cords for 
$44 ; what did it cost ? 

IS. What will 80 bushels of potatoes cost at the rate of 12^ 
bushels for $10? 

H. What will a farm of 120 acres cost at the rate of 8 acres 
for$515|? 

15. If 10 yards of muslin cost $1.20, what will | of a yard 
cost? 

16. If 8 barrels of apples cost $48, what will | of a barrel 
cost? 

17. If 12 pounds of beef cost 62^ cents, what will 60 pounds 
cost? 

18. What must I pay for 42f tons of coal, if 12\ tons cost 
$37? 

19. What will 100| bushels of wheat cost at the rate of 5 
bushels for $6| ? 

20. If \ of an acre of land cost $80, what will ^^ of an 
acre cost? 

21. If 6| pounds of sugar cost 40| cents, what will 8|- 
pounds cost? 

22. A sold if of his land, and had 415 acres remaining; 
how many acres had he at first? 

23. B withdrew 4 of his money from bank, and still had 
$4160 on deposit ; what was his original deposit ? 

2i. Csold 1% of his cattle, and had 161 remaining; how 
many had he at first? 
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MISCELLANEOUS EXAMPLES. 

i. Reduce ^| fp^ to a mixed number. 

2. Reduce 421^| to an improper fraction. 

3. Reduce ^|f | to its lowest terms. 

4- Arrange in order of magnitude J, f , \\. 
6. Multiply II by 17. 

6. Divide 4| by 22. 

7. Add i, ^, if, and H- 

8. Subtract 182| from 347||. 

9. Find the value of 3| X 4J X 4^. 

10. Reduce i|| to its lowest terms. 

11. Simplify ^^X^^X^^ 

^ ^ 363 X 8 X169 

12. Find the value of (8^ — 2\) X 8f 
IS. Add 8|, 9|, lOJ, and llf. 

i-*. Divide 14| by 7i. 

15. Subtract 1009}^ from 2001||. 

16. Reduce - — --^ to a simple fraction. 

I of I ^ 

17. Reduce 35 to a fraction having 101 for a denominator. 

18. Reduce -HflJ to its lowest terms. 

19. Reduce 625^ to an improper fraction. 

20. Reduce \l to 1098ths. 

21. What is the value of 45 -f- (16| - 14|)? 

22. Multiply 3% of 43«3 of 6ft by ^f 
^5. I of I is if of what number? 

;^^. Divide 144 by 17. 

25. Divide 126 by 13f. 

26. Reduce ^02-^^ to an improper fraction. 

27. H 18 f of 11 of what number? 

28. Reduce |, |, \^, ^, and ^^ to a common denominator. 

7 
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29: Simplify 



7i - 3| + 2 



SO, Add ^, 54, 1, and 4. 

5i. Multiply 14| by ^. 

5^. Divide 72 by | of ^^^ of |J. 

55. Reduce ^Jf ^ to a mixed number. 
3J^ Add I, I, i and |. 

85. Subtract f of 18f from 100. 

56. Multiply 19f by 67 A. 
37. Divide 12^ by 31^. 

88. Add 37 1, 43$, 57|, and ||. 

5P. Beduce 816^y to an improper fractioiu 

40. Find the value of (16f + 14^) X J. 

41. Add I, i, J, ^0, and H. 

^. Subtract 861 j\ from 1006^^. 
^. Multiply 10201 by 127|. 
U' Divide 402H by 27f 

45. Reduce J^ to 786th8. 

46. f of 4f is f of what number? 

47. Whatisfof f of 4|? 



48. Simplify 



49. Simplify 



60. Simplify 



51. Simplify 



181 

42 X 18 X 75 X 6 
25X17X14X9' 

Sj + 6f - 7^ + 5^ 
4tV-2| + 6|-1| 

(3^ X2A) + (6iXM) 
(16f -^ li) - (8| + ii) 
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MISCELLANEOUS PROBLEMS. 

i. What cost 16^ yards of cloth at $5^ a yard ? 

2. At 22^ cents a pound, how many pounds of coffee can be 
bought for $47.85 ? 

3, What cost 45 1 acres of land at $62 J an acre? 

^ At 3J cents a foot, how many feet of boards can be bought 
for $36.53 ? 

6, What will a steer which weighs 11121 pounds cost at 4| 
cents a pound ? 

6. If 40 barrels of apples cost $273^, what will 1 barrel 
cost? 

7. At 28^ cents a dozen, what will 650 eggs cost? 

8. At $13^ a ton, how many tons of hay can be bought for 
$275 ? 

9. If I of a cord of wood cost $6|, what will 10 cords 
cost ? 

10. How many pounds of butter, at 32^ cents a pound, must 
be given for 37^ pounds of sugar, at 6 cents a pound? 

11. A sold his house for $3500, and thus lost \ of the cost ; 
what was the cost ? 

12. A farm was sold for $8400, which was at a gain of \ of 
the cost ; what was the cost ? 

13. A horse ^hich cost $160 was sold for $120; what part 
of the cost was lost ? 

14. A lot which cost $400 was sold for $480 ; what part of 
the cost was gained ? 

15. The circumference of the hind wheel of a carriage is 10^ 
feet, and of the fore wheel 7^ feet; how many revolutions will 
each wheel make in going a mile (5280 feet) ? 

16. A and B can do a piece of work in 12 days, and B alone 
can do it in 20 days; how long will it take A to do it? 

17. A cistern can be filled by one pipe in 15 hours, and by 
another in 20 hours ; in what time can the two pipes fill it, 
flowing together? 
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• 

18, B owned | of a farm, and sold f of his share for $6240 ; 
what was the farm worth ? 

19, C's house and barn cost $8425 ; what was the cost of 
each if the barn cost | as much as the house ? 

20, A miller sold | of all his wheat, and the next day 
bought 200 bushels ; he then found that he had § as much as 
at first ; how much had he at first ? 

21, If a pole 12J feet long cast a shadow 9| feet long, how 
long must a pole be to cast a shadow 21 feet long at the same 
hour of the day ? 

22, By what number must 26 J be multiplied so that | of 
the product may be 52 J ? 

23, A fortune was left under the following conditions: A 
was to receive \ of it, B ^ of the remainder, and C J of what 
then remained. It was found that A received $10,000 more 
than C;.what was the fortune? 

2Jt, A miller bought wheat at 65| cents a bushel, and sold it 
at 75^ cents a bushel, gaining $117 by the transaction; how 
many bushels did he buy and sell? 

26, My salary is $133| per month, and my monthly ex- 
penses amount to $150 ; I have previously saved $300 ; if I 
take each month from my savings enough to make up the 
deficiency, how long will they last? 

26, A merchant invested \ of his capital in groceries, ^ of 
the remainder in dry goods, J of what then remained in hard- 
ware, ^ of what then remained in notions, and the balance in 
glassware ; what was his capital, if he invested $700 more in 
groceries than in glassware? 

27, A Western farmer, being asked how many sheep he had, 
said his sheep were in four fields : in the first field there were 
108, which was ^ of the number in the second ; the number in 
the second was f of the number in the third ; and the number 
in the third was | of the number in the fourth ; how many 
sheep had he? 



SECTION V. 
DEOIMAL FRACTIONS. 

DEFINITIONS. 




1, If a square inch is divided into ten equal parte, what is 
one of these parts called ? What are 2 of these parts called ? 
3 parts f 7 parts? 9 parts? 

^. If one-tentA of an inch is divided into ten equal parts, 
what is one of these parts called ? What are 2 of these parts 
called? 12 parte? 65 parts? 

S. If one-AMJiiirerffA of an inch is divided into ten equal 
parts, what is one of these parta called? What are 8 of these 
parts called? 15 parts? 125 parts? 

i WbatisVaof t'o? i^of liu? 

87. These expressions, one-tenth (•^), one-hundredth (tJj), 
eight-thousandths (-n^if), one ien-Oiomandlh (-hjIdd), etc, are 
called Decimed Freictlons. 



Decimal fradions are thus s 
common fractions. 



1 to be only a special kind of 
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DECIMAL FRACTIONS. 



88. A Decimal Fraction is usually expressed by placing 
a point (.), called the decimal point, before the numerator, and 
omitting the denominator. Thus, 



A — ••% 


r^j, - .005, 


T*i = -04, 


njiirTJ ~ .0006, 


,VoW - -00127. 


TTiUhji = .000348, etc. 



89. In the common system of notation the value of figures 
decreases from left to right in a tenfold ratio. If this law be 
continued below units, the first place at the right of units will 
express tenths, the second place hundredths, the third place thovr 
sandths, 'etc. 

From this it appears that decimals are not only closely con- 
nected with common fractions, but are also a continuation of 
the common system of notation. This is more clearly shown 
in the following 

NUMERATION TABLK 



4 . 
4 0. 



4 
4 



o 





OD 



4 
4 






o 



g 

90 M< a 
g - 

OD 



c 
a 

Oi 



P 

OB 



OQ 



OD 

.£3 

S JO fl 

I § 



Si 
§ 

a 



I 

p 

03 

P 

o 



d. 4 . 
S?. 4 



.004 
.0004 



OQ 



p zi 



.00004 
.000004 



Is read, 
4 Tenths, 
4 Hundredths, 
4 Thousandths, 
4 Ten-thousandths, 
4 Hundred-thousandths, 
4 Millionths. 



4444444.44444 4, etc. 



^ ^ 



Integers. 



Decimals. 



NUMERATION OP DECTMALS. 
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90. A Pure Decimal is one which consists of decimal fig- 
ures only ; as, .4, .25, etc. 

A Mixed Decimal is one which consists of an integer and 
a decimal ; as, 4.25. 

A Complex Decimal is one which has a common fraction 
it the right of the decimal ; as, .3^. 



NUMERATION OF DECIMALS. 

91. In reading a decimal, first read the integral part, if 
any ; then the decimal part regarded as an integer ; and, third, 
the name of the right-hand decimal place. To prevent ambi- 
guity, pause after reading each part. 

Thus, 5.408 is read five— — and four hundred and eight 

thousandths. 

400.004 is read four hundred and four thousandths ; 

and .404 is read four hundred and four-^ — thousandths. 



Read the following decimals : 



1. .5. 
*. .o. 
S. .12. 

4. .64. 

5. .96. 

6. .437. 

7. .525. 



8. .06. 

9. .008. 

10. .4267. 

11. .0261. 

12. .0028. 
IS. .0009. 
U. 1.0001. 



15. 300.003. 

16. .303. 

17. 600.005. 

18. .605. 

19. 42.06. 

20. 125.125. 

21. 1.205. 



22. .000325. 

23. 100.001. 

24. .000035. 

25. 1.2345. 

26. .46|. 

27. .085^. 

28. .Of. 



29. Read the following, and notice the relative position of 
tens and tenths, hundreds and hundredths, etc. : 

10.1; 100,01; 100.001; 10000.0001; 1000000.000001. 

30. Read the following, and notice the effect of moving the 
decimal point one, two, three, or more places to the left : 

516; 51.6; 5.16; .616; .0516; .00516. 
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31, Read the following, and notice the effect of moving the 
decimal point one, two, three, or more places to the right : 

.4862; 4.862; 48.62; 486.2; 4862. 

32, Read the following, and notice the effect of placing one, 
two, three, or more zeros between the decimal point and the 
first decimal figure : 

26.4; 26.04; 26.004; 26.0004; 26.00004. 

33, Read the following, and notice the effect of placing zeros 
on both sides of the decimal point : 

3.3; 30.03; 300.003; 3000.0003. 

3^, Read the following, and notice the similarity of sound 
and difference of value : 

404000; 400.004; .404; 303000; 300.003; .303. 

NOTATION OF DECIMALS. 

92. In writing a decimal, vyrite the nuiTierator cls a whole 
number^ and then pkice the decimal point so that the right-hand 
figure expresses the denomination required. 

Write in figures — 

1, Four tenths. Six tenths. Nine tenths. 

2, Five hundredths. Forty-five hundredths. 

3, Seven thousandths. Seventy-five thousandths. 

4, Eighty-five hundredths. Eight, and five tenths. 
6, Sixty, and six hundredths. 125 thousandths. 

6, Three hundred and four ten-thousandths. 

7, Five, and fifteen thousandths. One millionth. 

8, Ninetv, and nine hundredths. Four millionths. 

9, One hundred and twenty, and four millionths. 

10. Sixty-five hundred, and sixty-five hundredths. 

11. Seventy-five thousand, and seventy-five thousandths. 



NOTATION OF DECIMALS. 
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12. Three hundred, and three thousandths. 

IS, Three hundred and three thousandths. 

H. Eight tens. Eight units. Eight tenths. 

15, Four hundred. Four tens. Four tenths. 

16, Six thousand. Six thousandths. 

17, Twenty-five tens. Twenty-five tenths. 

18, Twenty-five hundred. Twenty-five hundredths. 

19, 325 hundredths. 325 tenths. 

20, 125 ten-thousandths. 125 millionths. 

21, 4211 hundredths. . 4211 thousandths. 

22, 16, and 25 thousandths. 

23, 9, and 9 ten-millionths. 

2^, 1007 millionths. 14 ten-millionths. 

25, Four and one-half tenths. 

26, Twenty-four and two-thirds hundredths. 

27, One-half tenth. One-third hundredth. 



- Write the following as decimals : 



29, ^^V 
^0. r%%V 



51, 86tWu. 

52, ^\K 

53, ^V-. 



Si. m. 

35, m 

36, 216^%^. 



Write the following as fractions : 



iO, .5. 
41, .05. 
Ji2, .005. 
4.3. .0005. 



U- .42835. 

45, 4.2835. 

46, 42.835. 

47, 428.35. 



48, 2000.6. 

49, 200.06. 

50, 20.006. 

51, 2.0006. 



S7. 125xWtj. 

38, Oy^^§^^. 
,<?Q I 62 



53. .66f. 

54. .16f. 

55. .37i. 



93« Principles. — 1. Annexing ciphers to a decimal does not 
alter its value. 

Take as an example .3 = ^. 

.3 hecomes .30 = -f^j^ hy annexing one cipher. 

.3 becomes .300 = 3^%% by annexing two ciphers, etc. 

Hence the value is not changed. 
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2. Prefixing ciphers to a decimal diminiahea its value ten 
times for every cipher prefixed. 

Take as an example .3 = y^^. 

.3 becomes .03 = y^ by prefixing one cipher. 

.3 becomes .003 =» y^^ by prefixing two ciphers, eta 

Hence the value is diminished ten times for each cipher prefixed. 

3. Moving the decimal point to the right increases the value 
of the decimal ten times for emery place passed over. 

Take as an example .333 = ^o^. 

.333 becomes 3.33 = f §§ by moving the decimal point one place. 
.333 becomes 33.3 = Y^ by moving it two places, etc. 

Hence the Value is increased ten times for each place passed over. 

4. Moving the decimal point to the left diminishes the' value of 
the decimal ten tim^es for every place passed over. 

Take as an example 33.3 = ^^, 

33.3 becomes 3.33 =-f JJ by moving the decimal point one place. 
33.3 becomes .333 = ^^ by moving it two places, etc. 

Hence the value is diminished ten times for each place passed over. 

REDUCTION OF DECIMALS. 

CASE I. 

94. To reduce a decimal to a common fractioli. 

WRITTEN EXERCISES. 
1. Reduce .75 to a common fraction. 

Process. — ^.75 = ^^ = f , Ana. 

RULE. 

Express the decimal as a common fraction, and redtice it to its 
lowest terms. 



REDUCTION OF DECIMAM. 
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Reduce the following decimals to common fractions : 



2. .25. 


5. .375. 


S. 10.10. 


11: 40.3750. 


o, ,oO. 


6. .625. 


9, 4.3125. 


i^. 2.00125. 


4. .64. 


7. .875. 


10. 12.9375. 


i5. 4.0125. 



14- Reduce .16| to a common fraction. 



• 


X Xb%J%JJBJ30. — .Av^-y 


100 ^' 




15. .3f 


^5. 48.75. 


5i. .0225. 


5P. 12.044. 


16. .66f. 


24. 25.83^. 


.5^. .625|. 


40. 26.03|. 


17. .18|. 


J^5. 81.461. 


S3. 4.37^. 


^i. 75.75. 


18. 4.35|. 


26, 42.09yV. 


,54. 4.8f 


-^. 400.875. 


iS. 5.05|. 


J^7. 14.65. 


35. .03f . 


43. 375.375. 


m 6.1^. 


J^<^. .0005. 


5(5. 4.001 . 


44. 112.0625 


Bl. 22.0|. 


29. 1.245. 


e97. 17.00f 


45. 2.0025. 


J?^. 41.4J. 


m .0725. 


SS. 8.66|. 


-^(5. 45.45|. 



CASE II. 

95. To reduce a common fraction to a decimal. 

WRITTEN EXERCISES. 

1. Reduce | to a decimal. 

Process. t equals J of 3. 

8 )3.000 3 equals 30 tenths; i of 30 tenths is 3 tenths, and 6 

.375, An8. tenths remaining ; 6 tenths equals 60 hundredths ; | of 
60 hundredths is 7 hundredths, and 4 hundredths re- 
maining; 4 hundredths equals 40 thousandths; ^ of 40 thousandths is 
5 thousandths. Hence | equals .375. 



RULE. 



Annex cipher 8 to the numerator and dwide by the denomi- 
naior; point off as many decimal places as there are ciphers 
annexed. 
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DECIMAL FRACTIONS. 



Reduce the following fractions to decimals : 



■2. \. 


IS. ,v. 


24. 18|. 


55. lOSglif. 


3. f 


u- ^f. 


25. 92«5. 


56. af 


4. I 


15. \. 


26. 4f. 


57. 16^. 


5. \. 


16. %. 


27. 5|. 


5,?. 4.001. 


6. f . 


17. ^S- 


^8. 7tV 


39. 1.32f. 


7 5 
/. -J. 


18. J,. 


29. 8f 


^0. 6.00^. 


8.i. 


19. h 


30. 91 


41. 2.00J^. 


9-f„. 


20. 11. 


31. 75rV 


^;?. 4.062i. 


10. \\. 


21. 5{. 


32. 4||. 


43. 8.70|. 


11. \%. 


22. 9|. 


33. 17t),V 


^. 1.00^ 


12. 3>,V 


2S. 11. 


34. 42|^. 


^. 40.00Jf . 



ADDITION OF DECIMALS. 

WRITTEN EXERCISES. 

96.-1 Add 4.26, 12.005, and 126.4. 

Process. 

4.26 
12.005 
126.4 



We write the numbers so that their decimal points are 
in the same vertical column, and add as in whole numbers, 
placing the decimal point between units and tenths. 



142.665 
Add— 

2. 28.32, 47.16, 35.08, 9.9, 12.001. ' 

3. 126.2, 26.37, 7.425, .6243, 250.1256. 
^. .7802, 6.321, 89.42, 172.8, 4216. 

5. 40.002, 7.08, 123.4567, 400.005. 

6. .9374, 13.21, 45.135, 1.0006, 82.16. 

7. 4.2, 16.73, 141.154, 7832.1654. 

12, 13, U, 15. 

8. 4.81 + 123.478 + 120.042 + 75.4 = 

9. 63.45 + 2.3 + 74.6 + 62.04 = 

10, 100.027 + 52.67 + 634.842 + 4.7 = 

11. 53.2 + 40.732 + 3.5 + 432.683 = 



16. 
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17, Find the sum of 9 tenths, 18 hundredths, 125 thou- 
sandths, 62 ten-thousaudths, 165 tenths, and 125 thousand. 

18, Find the sum of five, and twenty-four hundredths, eight, 
and sixty-two ten-thousandths, ninety, and forty-one millionths, 
two hundred and five, and one thousand three hundred and 
seven ten-millionths. 

19, A wagon cost $25.37, a horse $180.90, a set of harness 
$10.05, a mowing-machine $85.37, a cow $28.08, and a pair of 
mules $225.75 ; what was the entire cost ? 

20, What is the sum of $25 and 18 cents, $45 and 27 cents, 
$610 and 39 cents, $250 and 81 cents, and $1001 and 57 cents? 

SUBTRACTION OF DECIMALS. 

"WRITTEN EXERCISES. 

97.— i. Subtract 129.486 from 726.278. 

Process. We write the numbers so that their decimal points 

726.278 are in the same vertical column, and subtract as in 

129.486 whole numbers, placing the decimal point between 

596.792, Am, units and tenths. 

2, 8, 4, 6. 

86.71 82.19 126.87 248.0072 
5.03 14.21 12.687 39.8979 



6. 7. 8, 9. 

27.004 12.004 18. 421. 
8.2106 1.76234 2.0067 26.070809 



10, From 876.472 take 162.587. 

11, From 800.719 take 49.62. 

12, From 125.6 take 42.3478. 

13, From 3.07 take 2.187654. 
U. From 10 take 9.768745. 
15. From 10.001 take 9.000001. 
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DECIMAL FRACTIONS. 



16. 42.18 - 31.27683 = [ 20, 4.28 - 3.002786 = 

17. 40.04 - 31.00202 = 21. 132.06 - 100.0027 = 

18. .0017 - .000213 = 22. 400. - 362.0041 == 

19. 6.39 - 6.3899 = 2S. 216. - .321862 = 
2^. From 16 hundredths take 16 millionths. 

25. From 10.32 take 17 ten-millionths. 

26. From four hundred, and four thousandths take four 
hundred and four thousandths. 

27. A farmer bought 102.26 acres of land from A, 140.216 
acres from B, 47.025 acres from C, and enough from D to 
make in all 400 acres ; how much did he buy from D ? 

28. A coal-dealer bought 1020 tons of coal: he sold A 
40.025 tons, B 105.008 tons, C 208.125 tons, D 416.375 tons, 
and E 50.015 tons; how much was left? 



MULTIPLICATION OF DECIMALS. 

OBAL EXERCISES. 

98.— i. How much is 3 X xV ? 4 X .2? 3 X .3? 
2. How much is ^j^ X yV? -2 X .2? .3 X .3? 

5. How much is y'^, X 7^ ? .2 X .03 ? .4 X .06 ? 

4. How much is V^ X tAtt? -2 X .002? .6 X .003?- 

6. How much is ^U X t*u ? -02 X .03 ? .06 X 04? 

6. When tenths are multiplied by tenths, how many deci- 
mal places are there in the product? Tenths by hundredths? 
Tenths by thousandths ? Hundredths by hundredths ? 



7. 3 X .2? 

8. 6 X .4? 

9. IX .3? 
10. 8 X .6? 



11. .2 X .3 ? 

12. .5 X.7? 
IS. .9 X .8? 
14* .7 X.6? 



15. .7 X .001 ? 

16. .6 X .002 ? 

17. .8 X .006 ? 

18. .9X.004? 



19. .02 X .03 ? 

20. .06 X .09 ? 

21. .08 X .07 ? 

22. .04 X .09 ? 



99* The product of two dedmala contains as many decimal 
places as there are decimal places in both factors. 



MULTIPLICATION OF DECIMALS. 
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WKi'iTBN EXERCISES. 
1. Multiply 24.6 by .24. 



Process. 

24.6 
.24 

984 
492 

5.904, An^ 



1st. 246 multiplied by 24 is 5904, but tenths multi- 
plied by hundredths give thousandths ; hence the result 
is 5904 thousandths, or 5.904. 

2d. 24.6 X .24 - W x if^A = MS* = 5.904. 

RULE. 

Multiply 08 in whole numbers, and point off as many decimal 
places in the product as there are tn both factors. 

Prefix ciphers to the product if it does not contain the re- 
quired number of figures. 



2. Multiply 42.8 by .31. 
S. Multiply 4.26 by 2.8. 
ji. Multiply 62.85 by 3.15. 



5. Multiply 7.214 by .316. 

6. Multiply 40.206 by .027. 

7. Multiply .0216 by .0042. 



Multiply — 

S. .4 by .625. 

9. .8 by .068. 
10. .9 by .899. 
n. .7 by .039. 
12. .6 by .079. 



IS. .26 by .4216. 
U. .09 by .0036. 

15. .35 by .1024. 

16. .73 by .0094. 

17. .08 by .6213. 



18. .321 by .8432. 

19. .027 by .6215. 

20. .061 by .0283. 

21. .092 by .0063. 

22. .007 by .0038. 



ss. 


Multi 


n. 


MuUi 


25. 


Multi 


26. 


Multi 


27. 


Multi 


28. 


Multi 


29. 


Multi 


SO. 


Multi 


SI. 


Multi 



ply 1.080502 by 3.216. 

ply .00432 by .00037. 

ply 8^ by .07} by 10. 

ply .05 by 14.162 by .02. 

ply ^ by 7| by .8^. 

ply 0.305 by .00046. . 

ply .42, 3.04, .125, and .826 by .0031. 

ply 12.63, .081, .073, and .0081 by .00093. 

ply 10, 100, 1000, and 10000 by 8.6213. 
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DECIMAL FRACTIONa 



DIVISION OF DECIMALS. 



OBAIi EXERCISES. 



100.— i. What is y\y - 3 ? .6-^-3? .8 -*- 4? 
^^Whatisy^iy^TV? .48^.6? .56-^.7? 

3. What is jjf^ji -^ tV ? -024 - .8 ? .072 -f- .9 ? 

4. What is yVoT ^ Tk ? -031 - .09 ? .063 -f- .07 ? 

5. When hundredths are divided by tenths, how many deci- 
mal places are there in the quotient ? Thousandths by tenths ? 
Thousandths by hundredths? 



6. .36 

7. .42 

8. .64 

9. .72 



t^9. 


10. .36 -i 


-.9. 


^6. 


11. .42 - 


-.6. 


4-8. 


12. .56 H 


-.7.- 


^9. 


IS. .81 -^ 


-.9. 



1-^ 


.035-5- 


.7. 


18. 


.012-4 


15. 


.028 + 


.4. 


19. 


.027- 


16. 


.063 -V 


.9. 


20. 


.032^ 


17. 


.049 : 


.7. 


21. 


.054^ 



.06. 
.09. 

.08. 
.06. 



101. The quotient of two dedmala contains as many decimal 
places as those in the dividend exceed those in the divisor. 



WRITTEN EXERCISES. 



1. Divide 2.176 by .34. 



Process. 

| 6.4, Atm. 

.34)2.176 
204 

136 
136 



1st. 2176 divided by 34 is 64 ; but thonsandths 
divided by hundredths give tenths : hence the quo- 
tient is 64 tenths, or 6.4. 



2d. 2.176 -*- .34 = 



2176 34 



1000 100 
2176 64 



21 76 ^ 100 
1000 34 



10 X 34 10 



6.4. 



RULE. 



Divide as in whole numbers^ and point off as many decimal, 
places in the quotient as those in the dividend exceed those in 
the divisor. 



DIVISION OF DECIMALa 
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1. K the number of decimal places in the dividend is less 
than the number of decimal places in the divisor, make them 
equal before beginning the division. 

2. If the quotient does not contain the required number of 
decimal places, supply the deficiency by prefixing ciphers. 

2. Divide 16.5 by .25 ; and .29808 by 124.2. 



Process. 



166, ^na. 

.25)16.50 
150 

150 
150 



.0024, Ans. 



124.2).29808 
2484 

4968 
4968 



.1 Divide 4.128 by .8. 

4. Divide 3.024 by .07. 

5. Divide 739.44 by .009. 

6. Divide 185.175 by .015. 

7. Divide 16.02 by .045. 



8. Divide 34.4088 by 1.62. 

9. Divide .291624 by 2.32. 

10. Divide .0014375 by 6.25. 

11. Divide .3234 by 1470. 

12. Divide 102.102 by 102. 



Divide — 

« 

13. .00892 
U> .01312 

15. .02268 

16. .07503 

17. .02706 



.04. 
.16. 
.42. 
.61. 
.33. 



18. 


2.3088 H- 


-6.24. 


2S. 


.016 -^ 400. 


19. 


24.211 -4- 


3.41. 


24. 


160 -4- .004. 


20. 


4.92246 - 


*- .123. 


25. 


.0018 H- .06 


21. 


1.3668 : 


2.04. 


26. 


800 -s- .04. 


22. 


5.8432 - 


• 47.2. 


27. 


2 -i- .125. 



28. Divide 1249383 by .023. 

29. Divide 1 by .0125. By .375. 

30. Divide .023 by 10. By 100. By 1000. 

31. Divide 16000 by .0004. 

32. Divide .00016 by 4000. 

33. Divide .2952, 99.63, and 1.3653 by .123. 

34. Divide 7.1262, .96942, and 54.891 by 3.21. 

35. Divide one, and one hundred-millionth by one ten-thott* 
sandth. 

8 - 
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APPLICATION OF DECIMALS. 

103. The application of the principles of decimals and 
common fractions gives rise to several abbreviations in mul- 
tiplication, division, and business transactions, of which the 
following are the most important: 

CASE I. 

103. To multiply by an aliquot part of 100. 

An Aliquot Part of a number is the whole or mixed num- 
ber which will exactly divide that number. Thus, 50, 33|, 25, 
20, 16f , 12^, etc. are aliquot parts of 100. 

1. To multiply by 25. 

This is equivalent to multiplying by -^^ ; hence the 

RULE. 

Annex two dphers, or move the dedhud point two places to the 
right, and divide by 4. 



25 times- 



i. 512 = ^^ = 12800. 

2. 10.24. 

3. 3456. 



4. 1.23456. 
6. 968.424. 
6. 12.3284. 



2. To multiply by 12^. 

This is equivalent to multiplying by ^^ ; hence the 

RULE. 

Annex two ciphers, or move the decimal point two places to the 
right, and divide by 8. 

12^ times — 



7. 512 = u^ = 64^0. 

8. 6.32. . 

9. 7864. 



10. 82.128. 

11. 98.7656. 

12. 4.248. 



APPLICATION OP DECIMALa 



115 



3. To multiply by ^l. 

This is equivalent to multiplying by J-J^ ; hence the 



RULE. 



Annex two ciphers, or move (he decimal point two places to the 
right, and divide by 3. 



33j times — 
IS. 612 = i^|i^ = 20400. 
U. 9636. 



15. 60.3045. 

16. 1357.11. 



17. 55.5555. 

18. 123.456. 



Similar rules may be made for other aliquot parts of 100. 

CASE IL 

104. To divide by an aliquot part of 100. 

1. To divide by 25. 

This is equivalent to multiplying by yj^j ; hence the 

RULE. 

Miiltiply by 4 and divide by 100. 
Divide 25 into — 



1. 98750. = 
3950. 



98750 X 4 
100 



2. 86752. 
S. 2161. 
4. 762.34. 



5. 213.75. 

6. 32125. 

7. 99975. 



2. To divide by 12^. 

This is equivalent to multiplying by j^ ; hence the 

RULE. 

Multiply by 8 and divide by 100. 
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Divide 12i into — 



8. 101 2i - 


10121 X 8 _ 


10. 345.216 


100 


11. 1784. 


81. 




12. 1256. 


9. 4625. 




IS. 475, 



3. To dimde by 3^1. 

This is equivalent to multiplying by j^ ; hence the 



RULE. 

Multiply by 3 and divide by 100. 

Divide 33^ into— 

12500 X 3 



U. 12500 = 

375. 
IS. 4700. 



100 



16. 12000. 

i7. 21.62. 

18. 128.5. 

iP. 895400. 



Similar rules may be made for other aliquot parts of 100. 



PROBLEMS. 

1. What will 72 yards of muslin cost at 12^ cents a yard? 

2. What will 32 yards of calico cost at 6 J cents a yard ? 

S. What will 150 pounds of coffee cost at 33^ cents a 
pound ? 

^. What will 48 pounds of butter cost at 33| cents a pound, 
and 64 dozen of eggs at 25 cents a dozen ? 

5. What is the cost of 24 yards of cloth at$1.16|,and 75 
yards of muslin at 12A cents a yard? 

6. What will 216 tons of ore cost at $16| a ton ? 

7. What will 429 tons of rails cost at $33| a ton ? 

8. What will 840 bushels of oats cost at 25 cents a bushel? 

9. What will 215 pounds of beef cost at 20 cents a pound? 
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10, What will 126 pounds of sugar cost at 6} cents a 
pound? 

11, What will 23 dozen of eggs cost at 25 cents a dozen ? 

12, What will 90 quarts of berries cost at 12^ cents a quart ? 

CASE III. 

105. To find the cost when the quantity and the 
price of 100 or 1000 are griven. 

I. What will 1225 bricks cost at $9 per 1000? 

Prog£ss. 

$9 If 1000 bricks cost $9, 1225 bricks, which is 1.225 

_ii225 times 1000, wiU cost 1.225 times $9, or $11,025. 

$11,025, Am, 

RULE. 

Multiply the price by the quantity ^ and point off two places for 
the price per hundred or three pkuces for the price per thousand. 

What is the cost — 

2, Of 5200 shingles at $4.75 per thousand ? 
S, Of 6875 cigars at $6.50 per thousand ? 

4, Of 3480 feet of boards at $34 per thousand ? 

5, Of 5760 bricks at $9.25 per thousand ? 

^. Of 10824 railroad ties at $15 per hundred? 

7. Of 5820 chestnut rails at $4 per hundred ? 

8. Of 625 pounds of beef at $11.25 per hundred? 

9. Of 1425 pounds of freight at $.45 per hundred? 
10. Of 276 pounds of pork at $9.50 per hundred ? 

II, Of 8560 pounds of coal at $6.50 per ton ? 
Suggestion. — Take half the price per ton, and proceed as before. 

12, Of 6780 pounds of hay at $15.50 per ton? 

13, Of 16825 pounds of bone-dust at $20.50 per ton ? 
U. Of 6220 pounds of wool at $540 per ton ? 

15. Of 4280 pounds of oats at $22.50 per ton ? 

16. Of 8040 pounds of cast iron at $120 per ton? 
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MISCELLANEOXJS EXAMPLEa 

106. — 1. Reduce .064f to a common fraction. 

2, Reduce -J^f | to a decimal. < 

S. Add .0162 and /^Vo- j 

4. Subtract .00865 from 1.02. i 

5. Multiply 54368 by .0025. 

6. Multiply 621.78 by 334. 

7. Divide 18.1771 by 6.7. 

8. Divide 86.215 by 12^. 

9. Reduce 1.0016| to a mixed number. > 

10. Add 18.94 + 2.04J + 4.36|. 

11. Subtract .06795J from 2.00701. 

12. Multiply 1.675432 by 10000. 

13. Divide 817.1456 by .000001. 

U. Multiply 54.063 by l.llf { 

15. Divide 102.056 by 33|. I 

16. Reduce 12^^^ to a decimal. 

17. Multiply 682.154 by .0001. ' 

18. Divide 250000 by .00005. i 

19. Divide .000025 by 50000. I 

20. Multiply 81.4563 by 333f 

21. Subtract .0406008 from .07. 

22. Reduce .14f to a common fraction. 

23. Reduce .0011 J to a common fraction. 

24. Add 2.84 + H + 14.0^f + 100.001. 

25. Multiply 42.37, .0002, 400, and jV . } 

26. Reduce /^ to a decimal. 

27. Add l.l^V + 2.22 j'ff + 3.333^ + 4.4444J. 

28. Subtract 11.11^ from 22.2|. 

29. Subtract 33.3 from 33.333 + 3.3. j 
SO. Multiply the sum of 1000 + .001 by .001. I 
81. Divide the difference between .1 and .001 by .1. 
^2. Divide the sum of .5 and .5 by their product ; also the 

product of .5 and .5 by their sum. 
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MISCELLANEOUS PROBLEMS. 
SS. A owned 1024 acres of land, and sold .65 of it ; how 
much had he remaining ? 

34. A farmer raised 872 bushels of grain, and sold B .25 of 
it and C. .33^ of the remainder ; how much had he left ? 

35. How much iron in 78165 lb. of ore, if .72 of it is pure 
iron ? 

36, How many rods of fence will enclose a field whose sides 
are 42.56, 75.08, 110.27, and 74.26 rods? 

37, If 67 hogsheads of water, each containing 63.5 gallons, 
are drawn from a reservoir containing 10000 gallons, how 
much will remain? 

38. If 12.56 acres of land cost $1070.74, what will 1 acre 
cost? 

39, If 13.5 yards of cloth are bought for $84|, what will 
23.75 yards cost? 

4.0. B had $508.75: he spent $120.25 for rent, $216.82. for 
repairs, and earned $126.71 ; how much did he then have? 

41. A labored 126| days for $2.35 a day : he received from 
his employer 15 bushels of wheat at 62^ cents a bushel, and 
$75.50 in cash ; how much was yet coming to him ? 

4^. A bought 5862 bricks at $10.15 per thousand, and 8675 
feet of yellow-pine flooring at $42 a thousand ; what was his 
entire bill ? 

43. A merchant sold some damaged goods for $312.15, on 
which he lost .25 of the cost ; what was the cost ? 

44^ What will 26 loads of lime cost, each containing 15A 
bushels, at 22^ cents a bushel ? 

4^. How many pounds of coffee can be bought for $16.25, 
if 5^ pounds cost $1.78| ? 

46. A bought 10 car-loads of coal, each containing 50.25 
tons, at $4§- a ton : -g*^ of it he retained for his own use, and 
sold the remainder at a gain of -j^ of the cost; how much 
more than the cost of his own coal did he gain? 
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BILLS AND ACCOUNTS. 

107. A Bill is a written statement of goods sold, giving the 
date, quantity, price, and the amount of the whole. 

The Footingr of a Bill is the amount of its items. 

A bill is Receipted when the person to whom it is due, or 
his authorized agent, writes the words " Received Payment " 
and signs his name. 

108. An Account Current is a full statement of the busi- 
ness transactions between two parties for a certain time. 

The amount owed is the Debt. 
The party owing the debt is the Debtor. 
The amount due a person is a Credit. 
The person to whom the credit is due is the Creditor. 
The Balajuce of an Account is the difference between the 
amounts of the debit and credit sides. 

109. In bills and accounts the following abbreviations are 
in common use : 



Acc't, or %, account. 

Am't, amount. 

@, at. 

Bal., balance. 

Bo't, bought. 

Co., company. 

C. O. D., collect on delivery. 

Or., credit or creditor. 

Do., the same. 



Dr., debit or debtor. 
Fr't, freight. 
Inst., this month. 
Int., interest. 
Mdse., merchandise. 
No., number. 
Pay*t, payment. 
Per, by. 
Rec'd, received. 



In making out a Bill, extend the items and take their sum. 
In making out an Account, find the difference between the 
debit and credit anumnts. 

110. The following bills may be copied, extended, and 
footed : 
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1. 



New Yorhj Apr, f , 189^. 



Mr. J. W. Lansinger, 



Bought of Walter A. Stone. 





12 Cane-seated Chairs, 


@ $2.25 


[1 

r 




8 Looking-glasses, 


" 3.50 








25 Picture-frames, 


" 1.20 








5 Patent Bookers, 


" 4.50 








28 Perforated Seats, 


.32 








15 Boxes of Brass Nails, 


.75 








4 Extension Tables, 


" 8.25 








$160 


71 



Received Payment^ 

Walter A. Stone. 



Mr. H. F. Bitner, 



FhUaddphia, May 1, 189J^ 



Bought of Bullock ^ Crenshaw. 



8 lb. Ammonia, 


@ % .11 




2 oz. Antimony Chloride, 


.20 




2 oz. Cadmium Chloride, 


.20 




2 lb. Mercury, 


.85 




2 ft. Plat. Wire, 


.45 




1 doz. 8-oz. Bottles, 


" 3.15 




10 doz. Test-tube Brushes, 


.70 




2 doz. Evap. Dishes, 


« 1.44 


$17 


Received Payment^ 




Bullock 


^ Crensh 


uw. 



31 
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s. 



Mr. W. Jfoble, 



BaUimorej Aug, 1, 189J^ 





To W. Q. Oardner ^ Co., 

• 


Dr. 






To 35 tons Bro. Coal, @ $4.29 








" 8J " Pea « " 2.72 








" ^ " Nut « " 5.40 








" 17^ " Egg " " 5.40 


• 






" 10 " Stove " " 4.29 








" 12i « Mixed" « 2.72 








$367 


61 



Mr. J. F. Lindsay, 



Beceived Payment^ 

W. O. Oardner ^ Co. 

4. 

Chicago, June 1, 1894. 







In Ace't with Qeo. M. Stinson. 


1894. 




-Dr.- 






Jan. 


5 


To 2 Stoves, @ $18.50 






« 


« 


" 5 Hoes, " .75 






« 


« 


" 8 Forks, " .80 






(( 


12 


« 3 Plows, " 8.25 






u 


(( 


" 2 Sleds, " 1.25 






* 


(( 


" 3 Boxes of Glass, " 2.50 

-Cr.- 








$ 




Jan. 


6 


By 20 bu. Potatoes, @ .80 $16.00 






it 


(( 


" 401b. Butter, " .30 12.00 






■ 


Balance, 


$53 


90 



Beceived Payment^ 

Qeo. M. Stinson. 
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Make out and receipt the following bills and accoants : 

5. Mr. 8. M. Boyd, bought of Henry Maynard, 14 yd. of 
Carpet, @ $.95 ; 40 yd. of Muslin, @ 12^ cents ; 16 yd. of Cal- 
ico, @ 8 J cents ; 4 pairs of Hose, @ 62J cents ; 12 yd. of Ging- 
ham, @ IQJ cents ; and 22 yd. of Canton Flannel, @ 10 cents. 

6. Mr. A. H. Howard, bought of Geo. P. Long, 16 lb. of 
Sugar, @ 7 cents ; 18 lb. of Coffee, @ 30 cents ; 2 lb. of Tea, 
@ 85"^ cents ; 5 bu. of Potatoes, @ 75 cents ; 12 cans of Corn, 
@ 20 cents ; 12 lb. of Butter, @ 30 cents ; 14 doz. of Eggs, @ 
22 cents ; and 18 qt. of Syrup, @ 15 cents. 

7. Mr. J. H. Landis, bought of A. W. Groff, 36 bu. of 
Wheat, @ 77 cents ; 50 bu. of Corn, @ 52 cents ; 40 bu. of 
Oats, @ 42 cents ; 25 cwt. of Flour, @ $3 ; 150 bu. of Bran, 
@ 20 cents; 40 bu. of Cracked Corn, @ 48 cents; 10 bu. of 
Rye, @- 62 cents ; 72 qt. of Corn Meal, @ 4 J^ cents. 

8. H. 8. Frew, purchased of Frank Lindsay, Cincinnati, 
Ohio, Sept. 3, 1894, 55 bu. of White Wheat, @ 54 cents; 175 
bu. of Red Wheat, @ 58 cents ; 205 bu. of Rye, @ 49 cents ; 
180 bu. of Barley, @ 42 cents ; 318 bu. of Oats, @ 35 cents ; 
and 512 bu. of Com, @ 50 cents. On the same date Lindsay 
bought of Frew, 60 yd. of Calico, ©12^ cents; 500 -yd. of 
Linen Crash, @ 6 cents ; 40 pairs of Kid Gloves, @ $1.40 ; 
and 50 doz. spools of Cotton, @ 60 cents. Frew paid the bal- 
ance with his note ; receipt accordingly. 

9. Jan. 1, 1895, Messrs. Lansinger & Co., bought of Elmer 
H. Frantz, Philadelphia, 42,000 ft. of White Oak, @ $60 per 
M. ; Jan. 16, 5620 ft. of Wahiut, @ $75 per M. ; Jan. 17, they 
paid cash on account, $550 ; Jan. 29, they bought 8650 ft. of 
White Pine, @ $40 per M. ; Jan. 31, they paid cash on account, 
$250 ; Feb. 4, they bought 8050 ft. of White Oak, @ $80 per' 
M. ; Feb. 12, 68,260 Shingles, @ $12 per M. ; Feb. 15, they 
sold Frantz, 650 bu. of Wheat, @ 55 cents ; Feb. 20, they 
bought 10800 ft. of Maple, @ $95 per M. : account rendered 
M^ch 1, 1895. 



SECTION VI. 

DENOMINATE NUMBERS. . 

111. A Denominate Number is one in which the unit is a 
measure; as, 2 feet, 3 bushels, 5 pounds, etc. 

113. A Compound Denominate Number is a denominate 
number composed of two or more units of the same kind of 
measure ; as, 5 ft. 6 in. ; 3 bu. 2 pk. 1 qt., etc. 

MEASURES. 

113. Measures of Value. 

Money is the measure of the value of things. It is of two 
kinds, (hin and Paper Money, 

I. United States Money. 

TABLR 

10 mills (m.) = 1 cent, ct. 

10 cents == 1 dime, d. 

10 dimes = 1 dollar, % 

10 dollars = 1 eagle, E. 

The coins of the United States are — 

Gold, the quarter-eagle, half-eagle^ eagle, and double-eagle. 

Silver, the dime, qwirter-dollar, half-dollar, and dollar. 

Nickel, the five-cent piece. 

Bronze, the cent. 

Note. — The coinage of gold dollars and three-dollar pieces and nickel 
three-cent pieces was suspended by an act of Congress Sept 26, 1890. 
124 
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n. English Money. 

English Money is the currency of Great Britain. The unit 
is the pound, whose value is $4.8665. 

TABLE. 

4 farthings (far.) = 1 penny, d. 
12 pence = 1 shilling, s. 

20 shillings = 1 pound, £ 

The following denominations are also used : 

6 shillings = 1 crown. 

21 shillings = 1 guinea. 

The pound when coined is called a sovereign. 

m. French Money. 

The unit is the franc, whose value is 19.3 cents. The franc 
is divided into tenths and hundredths, called, respectively, 
dedmes and centimes. 

IV. German Money. 

The unit is the mark (^Reichsmurk), whose value is 23.85 
cents. The mark is divided into hundredths, called pfennige, 

ORAL EXERCISES ON VALUE. 

1. How many farthings in 6 pence? In 7 d.? In 10 d.? 

S. How many pence in 12 far. ? In 16 far. ? In 20 far. ? 

3, How many pence in 1 shilling ? In 4 s. ? In 7 s. ? In 
10 8.? In 30 s.? In 40 s.? 

-#. How many shillings in 24 d. ? In 36 d. ? In 48 d. ? In 
56 d.? In65d.? In84d.? 

5. How many shillings in £5 ? In £6 ? In £8 ? In £10 ? 

6. How many pounds in 40 s. ? In 60 s. ? In 100 s. ? 

7. How many pence in 5 s. 6 d.? In 8 s. 4 d.? In 10 s. 
10 d.? In7s. 6d.? In5s. 7d.? 
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114. Measures of Weight. 

I. Avoirdupois Weight is used in weighing everything 
except precious metals and jewels. 

TABLE. 

16 ounces (oz.) = 1 pound, lb. 

100 pounds = 1 hundred-weight, cwt. 

20 hundred-weight = 1 ton, T. 

At the United States Custom House, and in weighing coal 
and iron at mines, the following weights are used : 

112 pounds = 1 long hundred- weight 
2240 pounds = 1 long ton. 

II. Troy Weight is used in weighing precious metals. 

TABLE. 

24 grains (gr.) = 1 pennyweight, pwt. 

20 pennyweights = 1 ounce, oz. 

12 ounces = 1 pound, lb. 

III. Apothecaries' Weight is used in mixing medicines. 

TABLE. 

20 grains (gr.) = 1 scruple, 3 

3 scruples = 1 dram, 5 

8 drams = 1 ounce, S 

12 ounces = 1 pound, lb 

Medicines are bought by avoirdupois weight, and are mixed 
by apothecaries* weight* 



A Troy pound = 6760 grains. 

An apothecaries' pound = 5760 grains. 
An avoirdupois pound = 7000 grains. 
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ORAL EXERCISES ON TVBIQHT. 

How many — 

i. Ounces in 5 lb. Troy? In 5 lb. avoirdupois? 

2. Pounds Troy in 96 oz. ? Pounds avoirdupois in 80 oz. ? 

S. Grains in 5 pwt. ? In 8 9 ? In 4 pwt. ? 

-J. Ounces in ^ pound of sugar? In ^ pound of gold? 

5, What part of a pound avoirdupois are 4 oz. ? 

6, What part of a pound Troy are 8 oz. ? 

7, How many drams in 36 9 ? In 60 9 ? 

8, How many grains in 2 lb. Troy ? In 3 lb. ? 

9, How many grains in 2 lb. avoirdupois ? In 4 lb. ? 

10, How many pounds in ^ ton ? In ^ ton ? 

11. How many scruples in 8 3 and 29? 

115. Measures of Lengrth. 

I. Longr Mea.8ure is used for measuring lengths or distances. 

TABLE. 

12 inches (in.) = 1 foot, ft. 

3 feet = 1 yard, yd. 

5 J yards = 1 rod, rd. 

320 rods = 1 mile, mi. 

1 mi. = 320 rd. = 1760 yd. = 5280 ft. 

II. Surveyors' Linear Measure is used by engineers and 
surveyors in measuring distances. 

TABLE. 

7.92 inches (in.) = 1 link, li. 
100 links = 1 chain, ch. 

80 chains = 1 mile, mi. 

The unit is a chain called Ounter'a Chxiin, which is 4 rods, 
66 feet, or 792 inches, long. 
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i. How 
J yd.? In 
^. How 
3. How 
4* How 

5. How 

6. How 

7. How 
^. How 
9. How 

i^ How 



ORAL EXERCISES ON LENGTH. 

many inches in a yard ? In ^ yd. ? In J yd. ? In 

jyd.? 

many feet in 10 yd. ? In 72 in. ? 

many chains in 8 mi. ? In 5 mi. ? 

many yards in 36 ft. ? In 90 ft. ? 

many rods in a mile ? In 3 mi. ? 

many links in a chain ? In 5 ch. ? 

many yards in a mile ? In 3 mi. ? 

many feet in a mile ? In 10 mi. ? 

many rods in a chain ? In 5 ch. ? 

many feet in a chain ? In 8 ch. ? 



116. Measures of Sur&ce. 

A Surface is that which has length 
and breadth only. 

A Square is a plane surface which 
has four equal sides and four equal 
angles. 

Square Measure is used in meas. 
uring surfaces. 




TABLE. 

144 square inches (sq. in.) = 

9 square feet = 

30} square yards = 

160 square rods = 

640 acres = 



1 square foot, sq. ft. 
1 square yard, sq. yd. 
1 square rod, sq. rd. 
1 acre, A. 

1 square mile, sq. mi. 



A square rod is sometimes called a perch (P.). 40 sq. rd. 
'"' 1 rood (R.). 4 roods = 1 A. 10 square chains = 1 A. 
43560 sq. ft. = 1 A. 6 miles square = 1 township (Tp.). 



MEASURES OF VOLUME. 12 

ORAL EXERCISES ON SQUARE MEASURE. 
How many — 

1. Square inches in 4 eq. ft. T In 5 sq. ft. ? 

2. Acres in 20 sq. oh. ? In 100 sq. ch. ? In 2 sq. mi. ? 
S. Square feet in 1440 eq. in.? In 720 sq. in. 7 

.*. Square yards in 108 sq.ft.? In 144 sq.ft.? 

5. Roods in 200 sq. yd. ? In 20 acres ? In 20 sq. eh. ? 

6. Acres in 24 R. ? In2sq.nii.? In6406q.rd.? 

7. Square chains in 48 acres? In 120 acres? 

8. Square miles in 1920 A,? In 5 townships? 

9. Townships in 108 sq. mi.? In360sq.mi.? 

10. What is the diSerence between 5 square feet and 5 f© 
square? 



117. Measures of Volume. 

A Volume is that which has 
length, breadth, and thickness. 

A Cube is a volume bounded 
hy six equal squares. 

Cubic MesBure is used for 
measuring solids. 






TABLE. 
1728 cubic inches (cu. in.) = 1 cubic foot, cu. ft. 
27 cubic feet = 1 cubic yard, cu. yd. 

A cord of wood is a pile 8 ft, long, 4 ft. wide, and 4 ft. high, 
and contains 128 cu. ft. 

A perch of stone or of masonry is 16^ ft. long, 1 J ft. wide, and 
1 ft. high, and contains 24f cu. ft. 

A cubic yard of earth is called a load. 
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118. Measures of Capacity. 

I. Liquid Measure is used for measuring liquids. 

TABLE. 

4 gills (gi.) = 1 pint, pt. 

2 pints = 1 quart, qt. 

4 quarts = 1 gallon, gal. 

In determining the capacity of reservoirs, dstems, etc., the 
following are used: 

31^ gallons = 1 barrel, bbl. 
63 gallons = 1 hogshead, hhd. 

A liquid gallon contains 231 cu. in. 

'Note. — The imperial gallon of Great Britain contains 277.274 cu. in. 
Ale, beer, etc. were formerly sold by a gallon of 282 ca. in. 

II. Dry Measure is used for measuring grain, fruit, vege- 
.tables, etc. 

TABLE. 

2 pints (pt.) = 1 quart, qt. 
8 quarts = 1 peck, pk. 

4 pecks = 1 bushel, bu. 

A bushel contains 2150.42 cu. in. 

Note 1. — The imperial bushel of Great Britain contains 2218.192 cu. in. 

Note 2. — The gallon, quart, and pint, dry measure, are greater than 
the corresponding quantities in liquid measure. For example, a quart, 
dry measure, = ^ of a bushel (2150.42 cu. in.), or 67.2 cu. in. ; while a 
quart, liquid measure, » J of a gallon (231 cu. in.), or 57.75 cu. in. 

III. Apothecaries' Fluid Measure is used for mixing 
liquid medicines. 

TABLE. 

60 minims (ni) = 1 fluidram, fe. 

8 fluidrams = 1 fluidounce, fj. 

16 fluidounces = 1 pint, O. 

8 pints === 1 gallon, Cong. 
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ORAL EXERCISES ON CAPACITY. 
How many — 

i. Pints in 10 qt. ? In 40 gi. ? In 20 qt. ? 

2. Quarts in 8 gal. ? In 32 pt. ? In 12 gal. ? 

3. Quarts in 5 pk. ? In 2 bu. ? In 10 pk. ? 

4. Pecks in 6 bu. ? In 48 qt. ? In 10 bu. ? 

6. Bushels in 24 pk. ? In 60 pk. ? In 128 qt. ? 

6. Minims in 8 fe? In 10 fg? . In 12 ft ? 

7. Gills in 4 qt. ? In 12 pt. ? In 10 qt. ? 
^. Pints in 2 bu. ? In4pk.? In72qt.? 

9. When apples are selling at 10 cents a half-peck, at what 
rate is that per bushel ? 

119. Measures of Time. 

TABLE. 

60 seconds (sec.) = 1 minute, min. 

60 minutes = 1 hour, hr. 

24 hours = 1 day, da. 

7 days = 1 week, wk. 

365 days = 1 common year, yr. 

366 days = 1 leap year, 1. yr. 
100 years = 1 century, C. 

The year is divided into 12 Caieiidar Months, as follows: 



January, 31 days. 
February, 28 or 29 days. 
March, 31 days. 
April, 30 " 
M^y, 31 " 

Jqne, 30 " 



July, 31 days. 

August, . 31 " 
September, 30 " 
October, 31 " 
November, 30 " 
December, 31 " 



The time required for the earth to revolve around the sun is 365 da. 5 
hr. 46 min. 49.7 sec, or nearly 365|^ days. This fractional part of a day 
is oipitted each year until the fourth year, when the time lost amounts 
to almost a day. This is corrected by adding a day to the month of 
February. Sin6e the time lost each year is a liuk less than ^ of a day, by 



132 



DENOMINATE NUMBERS. 



adding a day every fourth year we gain nearly a day every 400 years. 
To offset this gain every fourth centennial year is made a common year 
instead of a leap year. Hence 

Emery year divisible by 4, eoceept ike centennial years^ and 
every centennial year divisible by 400, is a leap year; all the 
others are common years. 



ORAL EXERCISES ON TIME. 
How many — 

1. Seconds in 10 min. ? In 30 min. ? 

2. Minutes in 2 hr. ? In 720 sec. ? In 4 hr. ? 
S. Hours in 4 da. ? In 960 min. ? In 5 da. ? 
i. Days in 5 wk. ? In 144 hr. ? In 240 hr. ? 

5, Days in 2 common years? In 2 leap years? 

6, What months have 30 days each ? 31 days each ? 

7, What part of an hour is 30 min. ? 15 min. ? 10 min. ? 

8, Which of the following years are leap years: 1600? 
1894? 1800? 1880? 1896? 1900? 2000? 

P. When does this century end ? 
10, How many leap years in a century ? 

120* Angfular Mectsure. 

Angfular Mectsure is used in measuring angles and arcs. 

A Circle is a plane figure ^ 

bounded by a curved line every 
point of which is equally distant 
from a point within, called the 
centre. 

The Circumference of a circle 
is the bounding line. One-fourth 
of the circumference is a quadrant. 

An Arc is any part of a cir- 
cumference. 




MISCELLANEOUS MEASURES. 
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For convenience of measuring the circumference is divided 
into 360 equal parts, called degrees ; each degree into 60 equal 
parts, called minutes; each minute into 60 equal parts, called 
seconds. 



9 

O 



TABLE. 

60 seconds (") = 1 minute, 
60 minutes = 1 degree, 

360 degrees = 1 circumference, C. 

The length of a degree of longitude at the earth's equator is 
^%\ miles. 
In astronomy 30^ make a Sign. 



121. Miscellaneoiis Tables. 

NUMBEES. 

12 unite = 1 dozen. 

12 dozen = 1 gross. 

12 gross = 1 great-gross. 

20 units = 1 score. 



PAPER 
24 sheets = 1 quire. 
20 quires = 1 ream. 
Hence 
480 sheets = 1 ream. 



123. Misoelkuieoiis Measures. 



A bushel of 



a 



a 



u 



a 



t( 



Barley 
Clover-seed 
Com 
Oats 
Potatoes 
Rye 
L Wheat 

A barrel of flour weighs 196 pounds. 
A barrel of pork weighs 200 pounds. 
A firkin of butter weighs 66 pounds. 

Note. — Some of these weights dififer slightly in dvSmTuX.^XaXe^ 



weighs 48 pounds. 
60 
56 
32 
60 
56 
60 



tt 

u 
u 
u 

4 

u 
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ORAL EXERCISES. 

1. How many degrees in a quadrant ? 

2. How many minutes in 5° ? In 720" ? 

5, How many farthings in 2 s. ? In 8 d. ? 
4. How many pence in 5 s. ? In 60 far. ? 

6. How many shillings in £6 ? In 108 d. ? 

6. How many eggs in 4^ doz. ? In 10| doz. ? 

7. How many years in 3 score and 10 ? In 4 score? 

8. How many sheets in 5 quires ? In 8 quires ? 

9. How many quires in 4 reams ? In 720 sheets ? 

10. How many signs in a circumference ? 

11. How many pounds in 5 bu. of wheat ? 

12. How many pounds in 6 firkins of butter? 



REDUCTION OF DENOMINATE NUMBERS. 

123. Reduction DeBcendingr. 

Reduction Desceiidingr is the process of reducing denom- 
inate numbers to lower denominations. 

CASE I. 

134. To reduce a compound denominate number to 
lower denominations. 

WRITTEN EXERCISES. 
1. Bedi^ 10 bu. 3 pk. 7 qt. to quarts. 

~^ In 1 bu. there are 4 pk., and in 10 bn. there are 10 

DO. pR. qt. 
20 3 7 times 4 pk., or 40 pk. 40 pk. plus 3 pk. are 43 pk. In 

_A 1 pk. there are 8 qt., and in 43 pk. there are 43 times 8 

g P qt., or 344 qt 344 qt. pins 7 qt. are 351 qt Therefore 

55J gt, 10 bu. 3 pk. 7 qt equal 351 qt 
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RULE. 

Multiply the number of the highest denomination given by the 
number of units of the next lower denomination which equals' one 
of the higher, and to the product add the number given of this 
lower denomitiaiion. 

Continue in the same manner until the required denomination 
is reached, 

2. Beduce 2 T. 57 lb. 10 oz. to oances. 

S, Beduce 6 lb. 8 oz. 12 pwt. to grains. 

4. Beduce 4fib5§3529to grains. 

5. How many grains in 5 lb. Troy ? 

6. How many grains in 7 lb. avoirdupois? 

7. Beduce 2 mi. 10 rd. 12 yd. to feet 

8. How many inches in 60 ch. ? 

9. How many feet in 15 miles? 

10. Beduce 2 sq. mi. to sq. yd. 

11. Beduce 80 sq. rd. 20 sq. yd. to sq. in. 

12. Beduce 30 cu. yd. to cu. in. 

13. How many cu. ft. in 160 cords? y 
H. How many cu. ft. in 48 perches? 

16. Beduce 110 gal. 3 qt. 2 gi. to gills. 

16. How many pints in 5 bu. 3 pk. 4 qt. ? 

17. How many cu. in. in 12 gal. of water? 

18. How many cu. in. in 10 gal. of beans? 

19. How many cu. in. in 20 bu. ? 

20. Beduce Cong. 6 to minims. 

21. How many seconds in July ? 

22. Beduce 15** 40' 30" to seconds. 
2S. How many seconds in 8 signs ? 

24. Beduce £4 12 s. 8 d. to farthings. 

25. How many inches in 40 rd. ? 

26. How many inches in 2 degrees ? 

- 27. Beduce 18 A. 3 B. 14 P. to sq. rd. 
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CASE II. 

135. To reduce a denominate fraction to integers of 
lower denomination. 

WKi'iTBN BXBROISBS. 
1. What is the value of |f of a bushel? 

Pbocesb. 
}f bu. X 4 » ^ = 3} pk. f pk. X 8 » 6qt. Henoe H bu. » 3pk.6qt 



What is the value — 

2. Of I of a ton? 

S. Of I of a pound Troy? 

4. Of Ho^ a rod? 

5. Of I of a mile? 



6. Of II of an acre ? 

7. Of I of a gallon ? 

8. Of ^ of a bushel ? 

9. Of I of a sign? 



CASE in. 

136. To reduce a denominate decimal to integers of 
lower denomination. 



WRITTEN EXERCISES. 

1. Reduce £.645 to integers of lower denomination. 
Process. 



.645 £ 
20^ 

12.900 8 
12 

10.8 d. 
_4 

Ofar. 



12 8. 10 d. 3.2 far., Am. 

What is the value — 

2. Of .4025 of a ton ? 

S. Of .115625 of a lb. Troy? 

4. Of .8 of alb? 

5. Of .6625 of a mile? 



Since there are 20 shillings in a £, we 
first multiply by 20, and obtain 12.9 s. 
Omitting the 12 s., we multiply the deci- 
mal .9 8. by 12 to reduce it to pence, and 
obtain 10.8 d. Omitting the 10 d., we mul- 
tiply the decimal .8 d. by 4 to reduce it to 
&rthing8, and obtain 3.2 far. Henoe i^645 
«» 12 s. 10 d. 3.2 far. 



6. Of.636of anacre? 

7. Of .745 of a gallon? 

8. Of .985 of a bushel ? 

9. Of .715 of a degree? 



kEDUCTION ASCENDING. 
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127. Keductlon Ascendingr. 

Beduction Ascendingr is the process of redueiDg denom- 
inate numbers to higher denominations. 

CASE I. 

128. To reduce a denominate number to higher de- 
nominations. 

WRITTEN EXEROISEa 
1, Beduce 413 quarts to bushels. 

There are 8 quarts in 1 peck, hence in 413 
quarts there are 51 pecks, and 5 quarts remain- 
ing ; there are 4 pecks in 1 bushel, hence in 51 
pecks there are 12 bushels, and 3 pecks remain- 



4 



Process. 
413 



51 + 6 qt. 



12 bu. + 3 pk. 
12 bu. 3 pk. 5 qt., Ans, ing. Hence 413 qt. equal 12 bu. 3 pk. 5 qt 



RULE. 

Divide the given number by that number which will redv>ce it 
to the next higher denomination. 

Divide the quotient in the same way, and thus proceed until 
you rea^h the required denomination, 

Hie last quotient vdOh the remmnders will be the required 
result. 



Reduce — 

2. 16209 oz. to ewt. 

5. 12845 gr. to lb. Troy. 
4. 16284 ft. to miles. 

6, 2280 cu. ft. to cords. 

6. 528614 sq. ft. to acres. 

7. 485 sq. ch. to acres. 

8. 497 gills to gallons. 

P. 1235 cu. ft. to bushels. 

10, 2541 cu. in. to gallons. 



11. 1254 cu. in. to gallons. 

12. 84621 nt to Cong. 

13. 102416 sec. to days. 
U. 1020300" to signs. 

15. 2235 far. to £. 

16. 2141^ gr. to lb. Troy. 

17. 302 d. to £. 

18. 125682 oz. to tons. 

19. 208342 in. to mi. 
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Reduce — 

20. 68142 U. to mi. 

21. 824685 cu. in. to cords. 

22. 8000 gi. to gallons. 

23. 4216 cu. ft. to bushels. 
2^, 86524'' to degrees. 
25. 315478 sq. ft. to acres. 



26. 4160 ft. to chains. 

27. 22160 ft. to mi. 

28. 3275 d. to £. 

p. 411406 sec. to da. 
SO. 360 gross to score. 
31. 882046 cu. in. to cu. yd. 



CASE II. 

129. To reduce a compound denominate number to 
a frarction of a higrher denomination. 

WBITTEN EXERCISES. 

I. Reduce 4 oz. 16 pwt. 16 gr. to the fraction of a pound 
Troy. 

Process. 
4 oz. 16 pwt. 16 gr. «= 2320 gr. 1 lb. = 6760 gr. {f fj lb. « \l lb., Am. 

By reduction we find 4 oz. 16 pwt 16 gr. equal to 2320 gr., and 1 lb. "■ 
5760 gr. ; 1 grain is ^^ of a pound, and 2320 gr. equal 2320 times 
rrVv ^ if iSi which reduced to its lowest terms equals f f. 

What part — 

2. Of 3 bu. is 1 bu. 3 pk. 4 qt.? 

5. Of 4 lb. Troy is 6 oz. 6 pwt. 6 gr.? 
4. Of 4 lb. avoirdupois is 3 lb. Troy ? 

6. Of a 5-inch cube is 5 cubic inches? 

6. Of 5 mi. is 2 mi. 240 rd. ? 

7. Of 60 ch. is 1320 ft.? 

8. Of 2 acres is 60^ sq. rd. ? 

9. Of 45 sq. ch. is 75 P. ? 
10. Of 2 hhd. is 45 gal. 3 qt. ? 

II. Of 360 da. is 3 wk. 3 da. 4 hr.? 
12. Of a circumference is 30** 30'? 
IS. Of £2 is 320 far. ? 
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CASE III. 

130. To reduce a compound denominate number to 
a decimal of a higher denomination. 

'VOBITTEN EXERCISES. 

1, Bedace 6 oz. 16 pwt. 12 gr. to the decimal of a pound. 

Process. There are 24 gr. in 1 pwt, hence ^ of the 

12. number of grains equals the number of pwt ; -^^ 



24 
20 
12 



25.5 of 12 equals .5, which added to 15 pwt. equals 15.5 

K.rj'jK pwt. ; there are 20 pwt. in 1 oz., hence ^ of the 

number of pwt equals the number of oz. ; ^ of 



' 15.5 equals .775, which added to 5 oz. equal 5.775 

oz. ; since there are 12 oz. in 1 lb., ^ of the number of oz. equals th» 
number of lb. ; ^ of 5.775 equals .48125. Hence 5 oz. 15 pwt 12 gr 
equals .48125 lb. 

Reduce — 

2, 3 pk. 6 qt. 1 pt. to the decimal of a bu. 

3, 4 da. 12 hr. 36 miu. 48 sec. to the decimal of a week. 

4, 5^ 24' 36" to the decimal of a sign. 

5, 4 rd. 2 fl. 9 in. to the decimal of a mi. 

6, 60 sq. rd. 33 sq. yd. 6 sq. ft. to the decimal of an acre. 

7, 21 inches to the decimal of a yard. 

8, 2 cwt. 37 lb. 8 oz. to the decimal of a ton. 

9, £14 17 8. 3 d. to the decimal of a pound. 

10, 4 cwt. 65 lb. to the decimal of a ton. 

11, 1 R. 37 P. to the decimal of an acre. 

12, 10 oz. 5 pwt. 4.8 gr. to the decimal of a pound. 

MISCELLANEOUS PROBLEMS. 

1, What will 8 barrels of flour cost at 3 cents a pound ? 

2, What will 8 tons of coal cost at $.26 J a cwt. ? 

S, What will 3 bu. 2 pk. of cherries cost at 6 cents a quar^ ? 
4, How many days from Mar. 4 to Dec. 13 ? 
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5. What will 20 bu. of seed cost at 8 cents a piut ? 

6. How many seconds in the year 1896 ? 

7. What will a square chain of land cost at 10 cents a square 
foot? 

8. If a wheel is 10 ft. 5 in. in circumf^nce, how often will 
it revolve in going 25 miles ? 

9. A coal-dealer bought 125 tons of coal at $3.50 a long 
ton, and sold it at $4.25 per short ton; how much did he 
gain?. 

10. How many miles in a quadrant of the earth's surface ? 

11. At 28 cents a pound, how much coffee can be bought for 
$2560 ? 

12. A farmer had 350 bu. of wheat by measure, which he 
sold by weight at 62} cents a bushel ; how much did he receive 
for it if each bushel weighed 57} pounds ? 

13. A druggist bought 6 pounds avoir, of medicine at $11.20 
a pound, and retailed it so as to realize $15.50 a pound apothe- 
caries' weight ; what was his gain ? 

14» A grocer bought 120 bushels of potatoes at 75 cents a 
bushel, and retailed them at 15 cents a half-peck ; what was 
his gain, if he lost } by retail measure? 

15, A gardener has 28 bu. 3 pk. 3 qt. of clover-seed and 37 
bu. 2 pk. 7 qt. of timothy-seed, with which he wishes exactly 
to fill equal boxes of the largest possible size without mixing 
the seeds ; what is the capacity of each box, and how many 
will be required to hold the seed? 

16, How far from the earth is a star whose light is 32 years 
of 365 J^ days in reaching the earth, light traveling at the rate 
of 186,300 miles a second ? 

17. A daily newspaper, which prints 3 sheets for 1 paper, 
has 216000 subscribers; how many reams of paper will it 
require in 313 days, making na allowance for waste? 

18. How many kegs, each containing 6 gal. 3 qt. 1 pt., can 
be filled from 10 hhd. of wine? 
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19, It requires 2 bu. 1 pk. 1 qt. 1 pt. of seed to sow an acre ; 
how many acres can be sowed with 108 bushels ? 

20, How much time does a man lose in 40 years, of 365 days 
each, if he wastes ten minutes a day ? 

21, A man smokes 5 cigars a day, which he buys at the 
rate of 5 cents for 2 ; how much will his cigars cost him in 
50 years, 12 of them being leap years? 

22, A had a farm of 15 A. 80 P. near the city of Lancaster, 
which he divided into building lots containing 27 P. 16 sq. yd. 
1\ sq. ft. ; how many lots were there ? 

23, What is the gain or loss on 6 lb. 8 oz. avoir, of drugs 
bought at $4 an ounce avoir, and sold at $4.40 an ounce 
apothecaries' weight? 

2i, How many seconds from 6 A. m. July 4th to 6 p. m. Dec. 
25th ? 

26, J£ 8 tons of phosphorus are required for tipping 
80,000,000 matches, how many grains on each match? 

26, If one eagle contains 10 pwt. 18 gr., how many eagles 
can be coined from 26 oz. 17 pwt. 12 gr. of gold of standard 
fineness ? 

27, How many reams of paper will be required to print 
10,000 copies of a book of 320 pages, if there are 32 pages 
"printed on each sheet, and no allowance for waste? 

28, If a horse eats 1 pk. 2 qt. of oats each day, how many 
weeks will 6 bu. 2 pk. 2 qt. last him ? 

29, How many ounces of quinine will be required in the 
manufacture of 10 gross of 2-grain pills ? 

SO, If the average step of a pedestrian is 2 ft. 3 in., how 
many such steps will he take in walking around a field the 
sum of whose sides is .7125 mi.? 

31, K the distance to the moon is 238,000 miles, and a rail- 
road connected the earth and the moon, in what year, mouth, 
and day would a train starting from the earth at noon April 
1, 1894, and traveling 30 miles an hour, reach the moon ? 



Pbocess. 


t 


bu. pk. , 
18 3 
15 2 
20 1 
11 2 


qt 
5 
7 
4 
6 
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ADDITION OF DENOMINATE NUMBERS. 

131. Denominate numbers are added, subtracted, multiplied, 
and divided on the same general principles as simple numbers. 

The only modification that need be made in the operations 
and rules is that which is rendered necessary by the use of a 
scale that variea instead of one that is uniform. 

-WRITTEN BXBROISBS. 

1. Find the sum of 18 bu. 3 pk. 5 qt., 16 bu. 2 pk. 7 qt., 20 
bu. 1 pk. 4 qt., 11 bu. 2 pk. 6 qt. 

We write the numbers so that units of the same 
denomination are in the same column. 

The sum of the quarts is 22 qt, which by redu(S- 

tion equals 2 pk. and 6 qt. ; we write the 6 qt. in the 

column of quarts, and reserve the 2 pk. to add to the 

"^^ 2 g pecks. The sum of the pecks is 10 pk., which equals 

2 bu. and 2 pk. ; we write the 2 pk. in the column 
of pecks, and add the 2 bu. to the bushels. The sum of the bushels is 
66 bu., which we write in the column of bushels. 

2. Add 4 mi. 250 rd. 3 yd. 1 ft. 8 in., 6 mi. 185 rd. 5 yd. 1 
ft. 7 in., 7 mi. 255 rd. 4 yd. 6 in., 8 mi. 160 rd. 5 yd. 1 ft. 9 in. 

Pbocess. 

When a fraction occurs in any term 

except the lowest denomination, it 

should be reduced. Thus, 

J yd. = 1 ft. 6 in. Adding 1 ft. 6 

in. to 27 mi. 213 rd. 1 yd. 2 ft. 6 in. 

■^ — gives 27 mi. 213 rd. 2 yd. 1 ft;. 

S. Add 10 mi. 112 rd. 4 yd. 2 ft. 9 in., 106 mi. 124 rd. 6 yd. 
1 ft. 6 in., 54 mi. 205 rd. 3 yd. 2 ft. 8 in., 76 mi. 121 rd. 4 yd. 
1 ft: 7 in. 

4. Add 112 A. 80 P. 21 sq. yd., 108 A. 75 P. 16 sq. yd., 93 
A. 57 P. 12 sq. yd., 5 sq. ft., 116 A. 18 P. 28 sq. yd. 4 sq. ft. 



mi. 


rd. 


yd. 


ft. 


in. 


4 


250 


3 


1 


8 


6 


185 


5 


1 


7 


7 


255 


4 





6 


8 


160 


5 


1 


9 


27 


213 


H 


2 

1 


6 
6 
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6. Add 22 mi. 92 rd. 5 yd. 2 ft. 7 in., 48 mi. 300 rd. 4 yd. 2 
ft. 6 in., 67 mi. 216 rd. 2 yd. 2 ft. 3 in., 54 mi. 214 rd. 4 yd. 2 
ft. 8 in., 32 mi. 90 rd. 3 yd. 2 ft. 9 in. 

e. Add 15 lb. 9 oz. 17 pwt. 11 gr., 14 lb. 8 oz. 16 pwt. 23 
gr., 15 lb. 6 oz. 3 pwt. 18 gr., 12 lb. 10 oz. 19 gr., 24 lb. 3 oz. 
16 pwt. 6 gr., 32 lb. 14 pwt^ 

SUBTRACTION OF DENOMINATE NUMBERS. 

WBITTEN EXEROISES. 

132.— i. Subtract 9 cwt. 86 lb. 6 oz. from 16 cwt 66 lb. 
8 oz. 

Pbocess. 6 oz. from 8 oz. leaves 2 oz. Since 85 lb. is 

cwt. lb. oz. greater than 65 lb., we add 1 cwt., or 100 lb., to 65 

^^ ^ ^ lb, making 165 lb ; 85 lb. from 165 lb. leaves 80 lb. 

Having added 1 cwt, to the minuend, we must 

5 80 2 

add 1 cwt. to the subtrahend, making it 10 cwt. 10 

cwt. from 15 cwt leaves 5 cwt 



2. Subtract 42^ 32' 18" froth 75** 39' 12". 

5. Subtract 12 mi. 200 rd. 5 yd. 1 ft. 9 in. from 30 mi. 160 
rd. 4 yd. 2 ft. 8 in. 

4. Subtract 92 A. 150 P. 25 sq. yd. 7 sq. ft. 126 sq. in. from 
110 A. 120 P. 20 sq. yd. 6 sq. ft. 118 sq. in. 

6, From 132 gal. 1 qt 1 pt 1 gi. subtract 118 gal. 3 qt. 1 
pt 3 gi. 

133. To find the difference in time between two dates. 

Tbere are two methods of finding the difierence in time be- 
tween two dates. The first method is by compound subtraction, 
in which we reckon 30 days to a month and 12 months to a 
year. The result is expressed in years, mouths, and days. 

When greater accuracy is required we reckon the actual 
number of days in each month. The result is expressed in 
days. 
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1. Find the time from May 1, 1892, to July 4, 1896. 

Process. 

J ^ Expressinff the dates in the number of the year, 

yr. mo. cia. r o ^ ^ 

1895 7 4 the month, and the day, and suhtracting, we find 
i^?? L the difference to be 3 yr. 2 mo. 3 da. 



2. Find the exact number of days from Jan. 20, 1892, to 
Apr. 8, 1897. 

Since 1892 and 1896 are both leap years, the number of days from 
Jan. 20, 1892, to Jan. 20, 1897, is 5 x 365 plus 2, or 1827. 
' Jan., 11 The number of days left in Jan. is 11. The number 

Feb., 28 of days in Feb. is 28, and in Mar. is 31. From Apr. 1 to 

Mar., 31 Apr. 8 is 8 days. Adding, the number of days from Jan. 

Apr., _8 20 to Apr. 8 is 78 days. 

78 Then 1827 + 78 = 1905 days, An^ 

3. Franklin was born Jan. 6, 1706, and died Apr. 17, 1790 ; 
required his age. 

4. The Civil War began Apr. 11, 1861, and closed Apr. 9, 
1865 ; how long did it last? 

5. General Grant was bom Apr. 27, 1822, and died July 23, 
1885 ; required his age. 

6. Abraham Lincoln was born Feb. 12, 1809, and died Apr. 
15, 1865 ; required his age. 

7. President Garfield was born Nov. 19, 1831, and died Sept. 
19, 1881 ; required his age. 

Find the exact time in days from — 

8. May 4th to Dec. 18th. 

9. Jan. 8, 1888, to Aug. 30, 1888. 

10. Dec. 12, 1891, to May 6, 1892. 

11. Apr. 1st to Oct. 1st 

12. Feb. 12, 1888, to July 14, 1890. 

13. Jan. 6, 1890, to Dec. 25, 1896. 
U. Apr. 30, 1890, to Oct. 7, 1900. 
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MULTIPLICATION OF DENOMINATE NUMBERS. 

'WRITTEN EXERCISES. 
134._i. Multiply £5 6 s. 4 d. by 7. 

Process. 7 times 4 d. are 28 d., which equals 2 s. and 

£. 8. d. 4 d. ; we write the 4 d. under the pence, and add 

5 6 4 the 2 8. to the next product 7 times 6 s. are 

42 8., which added to the 2 s. equals 44 s., or £2 



£37 4 4, -4n«. ^^^ ^ g . ^^ write the 4 s. under the shillings, 
and add the £2 to the next product. 7 times £5 are £35, which added 
to the £2 equals £37, which we write with the £. 

2. Multiply 10 da. 16 hr. 20 sec. by 12. 

3. Multiply 15° 15\15'' by 20. 

4. Multiply 12 cwt.'25 lb. 12 oz. by 15. 

5. Multiply 8 gal. 3 qt. 1 pt. 3 gi. by 24. 

6. If 12 men were each paid £25 2 s. 6 d., what was the 
total amount received by them? 

DIVISION OF DENOMINATE NUMBERS. 

"WRITTEN ' EXERCISES. 

135.— i. Divide 28 bu. 3 pk. 4 qt. by 6. 

Process. \ of 28 bu. is 4 bu. and 4 bu. remaining ; 4 

bu. pk. qt. bu. equal 16 pk., which added to 3 pk. equal 

6125__3 4 19 pk. ; J of 19 pk. is 3 pk. and 1 pk. remain- 

4 3 % Ans, ing ; 1 pk. equals 8 qt., which added to 4 qt 

equal 12 qt. ; | of 12 qt. is 2 qt. 

2. Divide 78 lb. 8 oz. 15 pwt. 6 gr. by 6. 

8, Divide 125^ 37' 48" by 8. 

4* 15 farms contain 1262 A. 3 R. 100 P. ; what is the aver- 
age size of a farm ? 

5. If £301 12 s. were equally divided among 12 men, what 
would each man receive? 

10 



]4< 
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6. Divide 20 gaL 2 qt. 1 pt. by 6 gal. 3 qt 1 pt. 

b gaL 3 qt. I pi. 55 pt. ' 
We reduce the denominate nnmberB to the same denomioBtiou and 

divide aa in integers. 

7. Divide 50 bu. 3 pk. 1 qt. by 12 bu. 6 qt. 

8. Divide 125" 40* 25" by 15" 4' 51". 

9. How utany kegs, each coDtainiog 6 gal. 3 qt. 1 pt., can 
be filled from a (»sk contaiDing 34 gal. 1 qt. 1 pt? 



I LONGITUDE. 

136. Longitude is the distance east or weet from a giveii 
meridian. 

A Meridian is a line drawD from pole to pole through any 
point of the earth's surface ; aa, N A S, or M^ B S. 




1. Suppose the line NS to represent any given meridian, 
and the city A to be 10° east and the city B to be 10° west 
from the given meridian ; how iar are the two cities apart? 



LONGITUDE AND TIME. 147 

2. Suppose C is 15° west and B is 10° west from the given 
meridian ; how far are C and B apart ? 

^W^RITTEN EXEBOISES. 

Find the difference — 

3. Between 40° E. and 30° W. 

4. Between 75° W. and 50° W. 
6. Between 80° E. and 110° E. 

6. Between 60° lO' E. and 40° 30' W. 

7. Between 75° 20' 40" W. and 25° 40' 30" E. 

5. Between 85° 10' 20" E. and 60° 20' 30" E. 

9. The longitude of New York is 74° 3' W., and of Paris 
2° 20' 22" E. ; what is the difference of longitude? 

10. The longitude of Boston is 71° 4' 9" W., and of San 
Francisco 122° 23'* W.; what is the difference of longitude? 

11. The longitude of St. Louis is 90° 15' 16" W., and of St. 
Petersburg 30° 19' E. ; what is the difference of longitude? 

12. The longitude of Berlin is 13° 23' 53" E., and of Shang- 
hai 121° 28' E. ; what is the difference in longitude? 

« 

LONGITUDE AND TIME. 

137* The earth makes a complete revolution on its axis from 
west to east once in twenty-four hours ; this causes the sun to ap- 
pear to revolve around the earth from east to west in the same 
time. Therefore, places east of a given meridian, being brought 
within sight of the sun earlier, have later time, and places west 
of a given meridian have earlier time. 

138. The sun thus appears to travel through 360° in 24 
hours, and in 1 hour it travels ^^ of 360°, or 15° ; in 1 minute 
it travels -^ of 15°, or 15' ; and in 1 second it travels ^^ of 
15', or 15". From this We derive the following 
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TABLE OF LONGITUDE AND TIME. 

15° of longitude = 1 hour of time. 
15' " = 1 minute" 

15" " =1 second " 

ORAL EXERCISES. 

1. Over how many degrees of the earth's surface does the 
sun appear to pass in 1 hr. ? 2 hr. ? 3 hr. ? 4 hr. ? 5 hr. ? 

2. How many degrees of longitude make a difference of 3 
hr. of time ? 5 hr. ? 6 hr. ? 7 hr. ? 

3. In what direction does the sun appear to move ? 

4. When it is noon at Philadelphia, is it earlier or later east 
of Philadelphia ? West of Philadelphia ? 

6, When it is noon at Chicago, what is the time 15° east of 
Chicago ? 15° west ? 30° west ? 30° east ? 45° east ? 45° 
west ? 1 5' east ? 15' west ? 30" east ? 30" west ? 60" east ? 
90" west ? 10" east ? 

6, When it is noon at Chicago, in what direction and how 
far is the place whose time is 1 p. m. ? 11 A. m. ? 2 p. m. ? 3 
p. M. ? 10 A. M. ? 9 A. M. ? 4 p. M. ? 

7, If I start at Chicago and travel 15° east, what change 
must I make in my watch ? If 15° west? If 30° west? If 
45° east? If 120° west? If 90° east? 

8, If I start at Chicago and travel until my watch is 1 hour 
slow, how far and in what direction do I travel ? 2 hr. fast ? 
5hr. slow? 4hr. fast? 

9, If I start at Chicago and travel 15°, and find that my watch 
has the correct time of the place, in what direction do I travel ? 

Note. — The time referred to in the above problems is the local or 
true time of the place, and must not be confused with the Standard Time 
of the United States, which di^Jdes the country for the convenience of 
railroads into four sections. These take their time from the 75th, 90th, 
105th, and 120th meridians west from Greenwich, and the time of each 
section is known as Eastern, Central, Pacific, and Mountain Time, re- 
spectively. 
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WRITTEN EXERCISES. 

1. The longitude of Baltimore is 76° 37' west, and of San 
Francisco 122° 28' west ; required the difference of time. 

Process. rphe difference of longitude is 45° W. Since 

122° 23-^ 
7g 37 15 times the number of hr., min., and sec. of 

16)45 46 ti™^ equal the number of °, '^ ^^, of longitude, 

3 3 4 then dividing by 15 we have 3 hr. 3 min. 4 sec. 

RULE. 

Divide ihe difference of longitude expressed in^//^ % 15 ; 
the resuU will be ihe difference of time in hr., min., sec. 

2. When it is noon at San Francisco it is 13^ min. past 3 
p. M. at New York ; what is the longitude of San Francisco, 
that of New York being 74° 3' west ? 

Process. The difference of time is 3 hr. 13 J min. Since 

3 hr. 13J min. 15 times the number of hr., min., and sec. equal 
^^ the number of °, ^ /^, the difference of longi- 



^ 20^ tude will be found by multiplying by 15, or 48° 

20^ Since New York has later time, San Fran- 

122° 23^ V 

Cisco is west of New York, and the difference of 

longitude, 48° 20', must be added to the longitude of New York, making 

122° 23^ 

RULE. 

Multiply the difference of time expressed in hr., min., sec. by 
15 ; the result wUl be the difference of longitude in °, ', ". 

Find the difference in time between — 

3. New York, 74° 3' W., and Paris, 2° 20' 22" E. 

4. Washington, 76° 56' W., and St. Louis, 90° 15' 16" W. 

5. Boston, 71° 4' 9" W., and Berlin, 13° 23' 53" E. 

6. Paris, 2° 20' 22" E., and Shanghai, 121° 28' E. 

7. 'When it is 4 A. m. at Washington, 77° 3' W., what time 
is it at Paris, 2° 20' 22" E. ? 
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8. When it is 6 p. m. at New York, 74° 3' W., what time ^s 
it at San Francisco, 122° 23' W.? 

Find the difference in longitude between two places whose 
difference 'of time is — 



P. 5 hr. 10 min. 20 sec. 
10. 7 hr. 15 min. 32 sec. 



11, 4 hr. 22 rain. 8f sec. 

12, 8 hr. 40 min. 5| sec. 



13. When it is noon at Vienna it is 20 sec. past 7 p. m. at 
Shanghai ; what is the longitude of Shanghai, that of Vienna 
being 16° 23' R? 

14- When it is 10 A. M. in Philadelphia it is about 3 p. m. in 
London ; what is the longitude of London, that of Philadelphia 
being 75° 9' 5" W. ? 

15. Paris is 2° 20^ 22" E., and Washington is 76° 56' W. ; 
what change must I make in my watch in going from Paris to 
Washington ? 

16. The longitude of San Francisco is 122° 23' W., and that 
of Jerusalem is 35° 32' E. ; when it is 9^ a. m. at San Fran- 
cisco, what time is it at Jerusalem ? 

17. Rome is 12° 27' E., and St. Louis is 90° 15' 16" W.; 
what change must I make in my watch in going from St. Louis 
to Rome? 

18. The longitude of San Francisco is 122° 23' W., and that 
of Shanghai is 121° 28' E. ; what time is it in San Francisco 
when it is ^ a. m., May 5th, at Shanghai ? 

MISCEIiliANEOUS PROBLEMS. 

1. If 8 boxes of goods weigh 25 cwt. 38 lb. 8 oz., what will 
13 boxes weigh? 

2. If 12 barrels of flour cost £15 8 s. 4d., what will 23 
barrels cost? 

3. What is the exact number of days from May 4th to Dec. 
25th? 
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4. What will 8| tons of coal cost, if 5f tons cost $37.74 ? 

5. Add 4.00f mi. 3.0^ rd. 5.14| yd. 8.00| ft. 

6. Subtract 8 s. 5 d. from £6 4 s. 2d., and multiply the result 
by 5^. 

7. How many cubic inches in 18.005 cords of wood ? 

8. If a mirror costs 4 s. 5 d., how many mirrors can be 
bought for £3 6 s. 3 d.? 

9. If 5 men can do a piece of work in 4 hr. 30 min. 20 sec, 
how long will it take 8 men to do the work? 

10. Find the sum of f of 35° 20^ 48", f of 48° 37' 40", and 
f of 87° 23' 40". 

11. A note dated June 12, 1894, was paid Jan. 5, 1895; 
how long did it run? 

12. What will 10 A. 35 P. of land cost at $240 an acre ? 

■ 

13. What will 30 bu. 3 pk. of wheat cost at 55 cents a bushel ? 

14. What is the distance in feet around a field whose sides 
are 48 rd. 4 yd. 3 ft., 15 ch. 42 li., and 400 ft. 6 in. ? 

15. What will 8 T. 12 cwt. of coal cost at $5.25 a ton ? 

16. How long will it take to empty a stand-pipe which holds 
1400 barrels of water with a pump that discharges 50 gal. 2 
qt. 1 pt. per second ? 

17. A quantity of metal weighs 2 T. 68 lb. 12 oz., and an 
equal quantity of water weighs 2 cwt. 54 lb. 4| oz. ; the metal 
is how many times the weight of the water ? 

18. Two men start at different places and travel toward each 
other until they meet : one finds his watch 1 hr. 16 min. fast, 
and the other, 3 hr. 32 min. slow ; how far and in what direc- 
tion did each traveR 

19. If a man can do a piece of work in 23 hr. 40 min. 25 
sec, what part of it can he do in 14 hr. 12 min. 15 sec? 

20. A gentleman who visited the World's Fair at Chicago 
found that his watch, which had correct local time, was 1 hr. 
45 min. fast ; did he live east or west from Chicago, and how 
ma^y degrees? 
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21, If a bushel of corn weigh 56 lb., what is the value of 
6 T. 12 cwt. of corn at 63 cents a bushel? 

22, The difference in time between two places on the earth's 
equator is 4 hr. 35 min. 30 sec. ; what is the distance in miles 
between the places if a degree is equal to 69^ miles ? 

23, If the moon revolves around the earth in 27 da. 7 hr. 
42 min., over how many degrees of its orbit does it pass in 22 
da. 18 hr. 25 min.? 

24, A and B bought 400 bu. 3 pk. of wheat for $240.45 ; if 
A pays $103.05, and B $137.40, how many bushels should each 
receive ? 

25, If the sides of a field are, respectively, 22 ch. 6^ li., 24 
ch. 96|| li., and 27 ch. 39^ li., what is the length of the long- 
est rail possible that can be used in making a fence around it 
without cutting or overlapping the rails, and how many rails 
will be required if the fence is 5 rails high? 

26, If a rail weighs 21 pounds to the foot, how many tons 
will be required to lay 3 miles of railway ? 

27, An opera-glass, cost $18.50; find its cost in English 
money if a pound is worth $4.8665. 

28, A French-plate mirror cost $40.75; find its cost in 
German money if a mark is worth 23.85 cents. 

29, If a cubic foot of water weighs 1000 oz., and mercury is 
13.596 times as heavy as water, what is the weight in pounds 
of 216 cubic inches of mercury? 

50, What decimal of a lb. avoirdupois is a ft) Troy ? 

51, A vessel filled with water weighs 60 pounds: a mass 
of gold is thrown into it which displaces ^ lb. of water ; how 
much do the vessel and its contents now weigh if gold is 19.4 
times as heavy as water? 

32, Express 6 5 2 3 2 9 4 gr. in avoirdupois weight. 

33, If a stick 5 ft. 4 in. high cast a shadow 3 ft. 6 in. long, 
how high is a building whose shadow is 120 ft. 9 in. at the 
same time of the day? 



MISCELLANEOUS PROBLEMS. 153 

34. How many days from the 4th of March, 1889, to the 
4th of July, 1890 ? 

35. A locomotive runs 81 miles in 2 hr. 14 min. ; in what 
time will it run from Lancaster to Philadelphia, a distance of 
69 miles, at the same rate ? 

36. If a bushel of wheat weighs 60 pounds, what is the 
value of A's crop of wheat, which weighs 8 T. 14 cwt., at 56 
cents a bushel? 

37. If a franc is worth 19.3 cents, what is the value in 
francs of £3 8 s. 4 d. when a pound is worth $4.8665 ? 

38. A mass of copper weighs 88 cwt. 49 lb. 8 oz., and an 
equal masa of water weighs 10 cwt. 5 lb. 10 oz. ; the copper is 
how many times as heavy as the water ? 

39. If A starts at the equator and travels due north 3000 
miles, what latitude does he reach, allowing 69^ miles to a 
degree ? 

40. Reduce 145 rd. 3 yd. 1 ft. 8 in. to the decimal of a 
mile. 

41. What cost 3 bbl. of sugar, each weighing 2 cwt. 12 lb. 
10 oz., if 1.26 cwt. cost $7.40? 

42. What cost 12 lb. 11 oz. of drugs if 5 lb. 9 oz. cost 
$22.25? 

43. Since noon the sun has seemed to pass over 20° 20' 20" ; 
what time is it ? 

44' If B travels 40 mi. 150 rd. 3 yd. in 8 hr. 20 min., how 
far will he travel in 12 hr. 50 min. ? 

45. A 5-gallon cask containing vinegar lacks 1^ pints of 
being full ; what is the quantity of vinegar in the cask worth 
at 8^ cents a quart ? 

46. A grain-dealer's scales are 25 pounds in a ton below tlie 
legal standard ; how much does he gain fraudulently from the 
sale of 5 car-loads of wheat, each containing 240 bags of 174 
pounds each, true weight, at 56 cents a bushel, reckoning 60 
pounds to the bushel? 



SECTION VII. 
PRACTICAL MEASUREMENTS. 

MEASURES OF SURFACES. 

139. A Surface is that which has length and breadth with* 
out thickness. 

THE RECTANGLE. 

140. A Bectangle is a plane figure having four sides and 




A Rectangle. 



A Sq\iare. 



four right angles ; as, a slate, a door, etc. The Dimensions 
of a rectangle are its length and breadth. 

A rectangle has two bases ; the side upon which it seems to 
stand is the lower base, and the side opposite the upper base. 

The Altitude of a rectangle is the perpendicular distance 
between its bases. 

A Square is a rectangle whose sides are all equal. The 
Perimeter of a rectangle is the sum of its sides. 

The Area of a rectangle is the number of square units it 
contains. 

154 
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Thus, in the rectangle A B C D the area is the number of 

sihhU squares it contalus, which is 
equal to the Dumber in each row 
multiplied by the number of rows, 
and this is equal to the number of 
linear units in the length multi- 
plied by the number in the 
breadth. Hence the 

RULE. 

I. To find the area of a rectangle, multiply the length by the 



I by the 



■'■'■'■'■ 
1 I I I I 

I I I I I 



II, To find either »ide of a redangle, divide Ike c 
other side. 

■WRITTEN EXEROISEB. 

1. How many square feet in a yard 30 feet long and 20 feet 
wide? 

2. How many square yards in a floor 33 feet long and 24 
feet wide ? 

S. How many square rods in a field 120 rods long and SO 
rods wide ? 

4- How many acres id a field 240 rods long and 120 rods 
wide? 

5. How many acres in a field 15 chains long and 8 chains 
wide? 

6. What is the width of a field 80 rods long which contains 
12 acres? 

7. How many square yards in a fioor 16 it. 6 in. long and 
12 ft. 8 in. wide? 

8. How many square yards in the sides of a room 24 ft. 
long, 20 ft. wide, and 12 ft. high ? 

9. A field is 10 chains long and 60 rods wide ; how many 
acres does it contain? 
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10, How many chains long must a field 10 ft. wide be to 
contain an acre? 

11, What will it cost to pave a sidewalk 75 ft. long and 6 ft. 
wide at 21 cts. a square foot ? 

12, What will be the cost of a concrete walk 120 ft. long 
and 4 ft. wide at 44 cts. a square yard ? 

IS, What will it cost to cement the cellar of a house 40 ft;, 
long and 24 ft. wide at 30 cts. a square yard ? 

THE TRIANGLE. 
141. A Triangle is a plane figure 
having three sides and three angles; 
as, CHK. 

The Base is the side upon which it 
seems to stand. The Altitude is the 
perpendicular distance from the vertex, 
K, to the base. 

The triangle M N O is seen to 
be one-half of the rectangle 
M N O P. If the rectangle is 8 
units long and 8 units wide, it 
wiy contain 64 square units, and 
the triangle will contain 32 square 
units. This is equal to the num- 
ber of linear units in the base 
multiplied by one-half the num- 
ber in the altitude. Hence the 

RULE. 

I. To find the area of a triangle^ multiply the base by one-half 
the altitude, 

II. To find the base or altitude of a triangle, divide the area 
by one-half the other dimension. 



A Triangle. 




THE CIRCLE. 
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^WRITTBN BXBROISBS. 

1, What is the area of a triangle whose base is 35 inches 
and altitude 20 inches? 

2, How many square yards in a triangular garden whose 
base is 45 ft. and whose altitude is 32 ft.? 

3, How many acres in a triangular field whose base is 20 
chains and altitude 15 chains? 

i. A triangular field contains 16 A. ; what is its altitude if 
it is 160 rods long? 

6. What is the base of a triangular field whose altitude is 
18 feet and whose area is 60 sq. yd. ? 

6. Find the area of a triangle whose base is 560 rods and 
altitude 90 chains. 

7. Find the area in square feet of a triangle whose base is 
16} feet and altitude 5} feet. 

8, Find the area in square yards of a triangle whose base is 
8} yards and altitude 6| feet. 

9, What part of an acre is a triangle whose base is 82} feet 
and altitude 2 chains 



THE CIRCLE. 

142. A Circle is a plane figure bounded by a curved line 
every point of which is equally distant from a point within 
called the centre. 

The Circumference is the bounding 
line ; as, A D B £. Any part of the 
circumference, as B D, E F, etc., is an 
Arc. The Diameter is a straight line 
passing through the centre and termi- 
nating in the circumference ; as, A B, 
D£. The Radius is a line drawn 
from the centre to the circumference; 
as, C D, C F, etc. 
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RULE. 

I. To find the circumference of a circle, multiply the diameter 
by 3.1416. 

II. To find the diameter of a circle, divide the circumference 
by 3.1416 or multiply the circumference by .3183. 

III. To find the area of a circle, multiply the circumference 
by one-fourth of the diameter, or multiply the square of the radius 
by 3.1416. 

To square a number, multiply it by itself. 

WRITTEN EXERCISES. 
Find the circumference of a circle whose 

1, Diameter is 10 inches. 

2. Radius is 10 inches. 



8, Diameter is 31 feet. 
4. Radius is 50 rods. 



Find the diameter of a circle whose — 



6, Circumference is 10 feet. 
6, Circumference is 40 inches. 

Find the area of a circle whose 



7. Circumference is 80 rods. 

8. Circumference is 200 chains. 



9, Radius is 10 inches. 
10, Diameter is 40 feet. 



11, Circumference is 100 rd. 

12, Radius is 18 feet. 



13, The diameter of a circular fish-pond is 40 feet ; what is 
its area ? 

H, Find the circumference of a circular window whose 
diameter is 3 feet. 

15. A horse is tied to a stake by a rope 22 feet long ; over 
how much space can he graze? 

16, A pond 20 rods in diameter has a walk around it 6 feet 
wide ; what is the area of the walk ? 

17 What is the area of a circle whose radius is a mile? 

18, The area of a circle is 1 A. 154.16 P.; what is its cir- 
cumference ? 

19, A wagon-wheel is 3 ft. 6 in. in diameter; how many 
miles does it travel in revolving 5000 times? 



PAINTING, PAPERING, PLASTERING, ETC. 169 

PAINTING, PAPERING, PLASTERING, ETC. 

143. Painting, papering, plastering, etc. are estimated by the 
square foot or square yard. 

Roofing is generally estimated by the square, which consists 
of 100 square feet. 

Shingles are estimated by the thousand. With shingles that 
average 4 inches in width and are laid — 

6 in. to the weather, 600 shingles cover a square, 

7 " " 615 

8 " " 450 " " 

9 " « 400 " " 

WRITTEN EXERCISES. 

1, What will it cost to paint a house 40 feet long, 30 feet 
wide, and 20 feet high, at 15 cents a square yard, no allowance 
being made for doors or windows ? 

2, What will it cost to plaster 6 rooms, each 20 ft. long, 16 
ft. wide, and 10 ft. high, at 40 cents a square yard? 

S, What will it cost to slate a roof 40 ft. 6 in. long, each 
side being 24 ft. wide, at $16 a square? 

i, A roof is covered with shingles put 8 in. to the weather ; 
what is the cost at $12 a thousand if the roof is 80 ft. long 
and each side is 30 ft. wide ? 

5, What will it cost to paint a barn 30 ft. long and 20 ft. 
wide, 16 ft. to the eaves, the gables being 8 ft. high, at 40 
cents a square, if it requires 10 gallons of paint at $1.60 a 
gallon ? 

6, What will it cost to cover a room 24 feet long and 18 
feet wide with carpet 27 in. wide at $1.25 a yard, allowing 6 
yards for matching; the strips to be laid lengthwise? 

7, What will it cost to cover a hall 33 feet long and 6 feet 
wide with matting 30 inches wide at 55 cents a yard ? 
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. 8. What will it cost to cover the roof of a barn 80 feet 
long and 56 feet wide with shingles which average 4 inches in 
width and are put 8 inches to the weather, the length of the 
rafters being f of the width of the barn, and the shingles 
costing $12 per thousand? 

9, What will it cost to cover a floor 18 ft. long and 12 ft. 3 
in. wide with oil-cloth at 50 cents a square yard ? 

10, Which will be the cheaper, and how much, to cover a 
floor 25 feet long and 22 ft. 8 in. wide with matting in strips 2 
ft. 10 in. wide, laid lengthwise, at 45 cents a yard, or to cover 
it with oil-cloth at 50 cents a square yard ? 

11, What will it cost to plaster a room 18 ft. long, 12 ft. 
wide, and 10 ft. high, at 41 cents a square yard, allowing 90 
sq. tl. for doors and windows? 

1^. How many rolls of paper, each containing 36 sq. ft., 
will be required to paper a room 16 ft. long, 15 ft. wide, 
and 10 ft. high, no allowance being made for doors and 
windows ? 

13, What will the paper cost for a room 20 ft. long, 16 ft. 
wide, and 12ft. high, with paper 18 in. wide and 8 yd. long, at 
20 cents a roll, allowing 100 sq. ft. for doors and windows? 

14, What will it cost to paper a room ,21 ft. long, 15 ft. 
wide, and 10 ft. high, with paper 18 in. wide and 8 yd. long, 
at 24 cents a roll, allowing for 3 windows 6 ft. by 3 ft., and 
4 doors 7 ft. by 3^ ft., if the work can be done by 2 men in 1 
day at $2.50 each per day ? 

15, A frame barn is covered with shingles put 6 in. to the 
weather; what is the cost at $11 a thousand if the roof is 60 
ft. long, each side being 32 ft., the first course along the eaves 
being doubled ? 

16, How many yards of plain matting 30 inches wide will 
be required to cover a hall 65 feet long and 30 feet wide, there 
being no allowance for waste and the strips running length- 
wise? How many yards if the strips run crosswise? 
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MEASURES OF VOLUME. 

t 

144. A Volume is that which has length, breadth, and 
thickness. A volume is called a solid, 

THE RECTANGULAR SOLID. 

A Bectan^rular solid is a volume 
bounded by six rectangular faces. 

A Cube is a volume bounded by six 
equal squares. 

The Contents of a volume is the num- 
ber of cubic units it contains. Thus, in 
the volume A B C D E F the contents is 
the number of small cubes it contains, 
which is equal to the number in the base 
multiplied by the number of layers ; hence 
the whole number of cubes, or the con- 
tents, equals the product of the length, breadth, and thickness. 
Hence the 




RULE. 



To find the contents of a rectangular volume^ take the product 
of ihe length, breadth, and height. 



WBITTEN EXERCISES. 

1. How many cubic feet in a rectangular block 8 ft. long, 6 
ft. wide, and 4 ft. high ? 

^. How many cubic yards of earth in a cellar 36 ft. long, 
24 ft. wide, and 5^ ft. deep ? 

3. Find the contents of a cube 8 ft. 6 in. on a side. 

4' How many cubic feet of water in a rectangular reservoir 
80 ft. long, 60 ft. wide, and 10 ft. deep? What is its weight, 
if a cubic foot of water weighs 62^ lbs. ? 
11 



PRACTICAL MEASUREMENTa 



5, How many cords in a 
pile of wood 72 ft. long, 12 
ft. wide, and 8 ft. high f 



128 c< 



ft. = 1 cord. 




8. What is the cost of a 
pile of wood 120 ft. long, 8 
ft;, wide, and 10 ft. high, at $5,25 per cord? 

7. What will be the coat of the bark that can be piled in a 
shed 120 ft long, 60 ft. wide, and 15 ft. high, at 86^ a cord ? 

8. What will it cost to dig a cellar for a house 40 ft. long, 
32 ft. wide, and 4 ft. 6 in. deep, at J1.60 a cubic yard? 



THE CYLINDER. 




14o. A Oylinder ia a round body with equal parallel circles 
lor its bases, and having a uniform diameter. 

The Altitude of a cylinder is the perpendicular diGtance 
between its bases. 

The Convex Surfaee of a cylinder is the curved surface 
which bounds It. 

If the convex surface of a cylinder be unfolded, it will form 
a rectangle whose length ia the circumference of the base, and 
whcse altitude is the height of the cylinder. Hence the 
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RULE. 

To find the convex mrface of a cylinder, multiply the circum 
ference of the base by the altitude. 

To find the contents of a cylinder : 

RULE. 

To find the contents of a cylinder, multiply the area of the base 
by the altitude, 

WRITTEN EXERCISES. 

1, Find the convex surface of a cylinder whose altitude is 
12 ft. and the radius of the. base 5 ft. 

2, How many cubic feet in a cistern 8 ft. deep and 6 ft. in 
diameter ? 

3, What is the convex surface of a cylinder whose altitude 
is 20 ft. and the diameter of the base 20 ft. ? 

4* Find the convex surface and the contents of a cylinder 5 
ft. in diameter and 30 ft. high. 

5, How many cubic feet in a log 24 ft. long and 4 ft. in 
circumference ? 

6, A bushel measure is a cylinder 18} in. in diameter and 8 
in. deep ; find the contents. 

7, What will it cost to paint the outside of a stand-pipe 75 
ft. high and 10 ft. in diameter at 10 cents a square yard ? 

8, How many cubic feet of iron in a tube 30 ft. long whose 
circumference is 37.6992 inches, the thickness of the material 
being 2 inches? 

9, Which is the larger, and how much, a cylinder whose cir- 
cumference is 12 feet, or a volume whose base is a square 12ft. 
in perimeter, both being 10 ft. high? 

10, The volume of a cylinder is 2513.28 cu. ft., and the 
diameter of the base is 20 ft. ; what is the altitude, and what 
is the convex surface? 
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BINS, TANKS, AND CISTERNS. 

146. The capacity of bins is estimated bv the bushel, and 
the capacity of tanks and cisterns by the gallon, barrel, or 
hogshead. 

The Standard Bushel of the United States is a cylindrical 
measure 18^ inches in diameter and 8 inches deep. 

RULE. 

To find the number of bushels in a bin, divide the contents in 
cubic inches by 2150.42. 

Since 1728 is to 2150.42 as 4 is to 5, nearly, for practical 
purposes ^ of the number of cubic feet wiU equal Hie number of 
bushels. 



In the following problems — 

1 bushel = 2150.42 cu. in. 
1 barrel = 31^ gallons. 



1 gallon = 231 cu. in. 
1 hogshead = 63 gallons. 



WRITTEN EXERCISES. 

Estimate, by taking ^ of the number of cubic feet as bushels, 
the capacity of a bin — 



1. 8 ft. by 4 ft. by 5 ft. 

2. 6 ft. by 3 ft. by 10 ft. 



S. 12 ft. by 40 ft. by 8 ft. 
4. 20 ft. by 16 ft. by 12 ft. 

Calculate exactly the capacity of a bin — 



6, 4 ft. by 5 ft. by 6 ft. 
6. 8 ft. by 4 ft. by 3 ft. 



7. 10 ft. by 12 ft. by 15 ft. 

8. 6 ft. by 8 ft. by 10 ft. 



9, What is the difference between the exact number of 
bushels in a bin 3 ft. by 4 ft. by 5 ft. and the number found 
by estimating ^ of the number of cubic feet as bushels? 

10. A bin 8 ft. by 10 ft. by 12 ft;, is f full of wheat ; what is 
the difference between the exact number of bushels in the bin 
and the number obtained by estimating as above ? 
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11. A bin 16 ft. long, 10 ft. wide, and 8 ft. high is | fall of 
wheat ; at 60 cents a bushel how much more is it worth, calcu- 
lated exactly, than bv estimating \ of the number of cubic 
feet as bushels? 

12. How many barrels of flour can be made from the con- 
tents of a bin 16 ft. long, 10 ft. wide, and 8 ft. deep, if it is full 
of wheat, and if a bushel of wheat makes 50 lb. of flour? 

IS, How many gallons of water will a cistern 8 ft. deep and 
6 ft. in diameter hold ? 

IJi^ How many barrels of water in a well 4 ft. in diameter, 
if the water is 15 ft. deep? 

15. How many hogsheads of water will a stand-pipe hold 
whose diameter is 10 ft. and altitude 75 ft. ? 

16, If a cubic foot of water weighs 1000 oz., how many tons 
will the water in a stand-pipe whose diameter is 10 ft. and alti- 
tude 75 ft. weigh if the stand-pipe be full ? 

17. If a well holds 20 hhd. of water and b 4 ft. in diameter, 
how deep is it ? 

18, What is the depth of a cylindrical measure 4 in. in 
diameter which will hold a dry gallon of 268.8 cu. in. ? 



BOARDS AND TIMBER. 

147. Boards one inch or less in thickness are estimated by 
the square foot. 

Thus, a board 16 ft. long, 15 in. wide, and 1 in. or less in 
thickness contains 16 X yl == ^0 sq. ft. 

When lumber is more than one inch thick the thickness is 
taken into account, and the lumber is estimated by what is 
called a Board-foot, which is 1 foot square and 1 inch thick. 

Thus, a board 16 ft. long, 15 in. wide, and \\ in. thick con- 
tains 16 X H X li = 30 ft. 

It is readily seen that 1 Cubic foot = 12 Board-feet. 
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RULE. 

I. To find the contents of a board, multiply the length in feek 
by the width in inches, and divide by 12. 

II. To find the contents of timber more than an inch thick, 
mvUiply the length in feet by the width and thickness in inches, 
and divide by 12. 

TVBITTEN EXERCISES. 

How many board-feet in a board — 

1, 16 ft. long, 9 in. wide, and 1 in. thick? 

2, 18 ft. long, 12 in. wide, and 1^ in. thick? 

3, 15 ft. long, 8 in. wide, and 2 in. thick ? 
4' 20 ft. long, 15 in. wide, and 1^ in. thick? 
5, 12 ft. long, 16 in. wide, and 3 in. thick? 

How many board-feet in a scantling, etc. — 



6. 12 ft. long, 3 in. wide, and 4 

7. 24 ft. long, 3 in. wide, and 7 

8. 30 ft. long, 5 in. wide, and 6 

9. 20 ft. long, 3 in. wide, and 6 

10, 15 ft. long and 12 in. square? 

11, 18 ft. long and 6 in. square? 



n. thick? 
n. thick? 
n. thick ? 
n. thick? 



12, What will 20 scantling 16 ft. long, 3 in. wide, and 4 in. 
thick cost, at S25 per thousand ? 

IS, What cost 40 boards 16 ft. long, 15 in. wide, and J in. 
thick, at $30 a thousand ? 

14. What is the cost of 5 girders, each 50 ft. long, 14 in. 
wide, and 12 in. thick, at $30 per M.? 

15. What will it cost to enclose a rectangular lot 120 ft. 
long and 90 ft. wide with a tight board fence 6 ft. high, if the 
boards are worth $24 per M. ? 

16. What will it cost to lay a floor 80 ft. long and 60 ft. 
wide at $35 a thousand, adding ^ for grooving ? 
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MASONRY AND BRICKWORK. 

148. Masonry is commonly estimated by the perch, which 
contains 24f cubic feet ; in many cases, however, it ia estimated 
by the cubic foot and cubic y&rd. 

149. Brickwork ia estimated by the ikomand bricks. 
Bricks wry conuiterably in their dimensions, an Drdinnr^ size being 

8 inches long, 4 inches wide, and 2 iiicheu Ihictc In estimating the 

number of ordinary 

bricks required to build 

a wall, \ of an inch for 

mortar is added to the 

length and thickness 

of each brick, making 

the above dimensions 

of the face, or surface 

exposed to view, S^ by 

2\ inches, or ^ square 

inches: hence in a wall 

one brick in thtckneas 

each square foot, or 144 

square inches, of wnll 

sar&ce would require as 

many'bricks as ^^ is -^= = - 

contained times in 144, or a little more than 7 bricks, seven, however, 

being (he number usually taken. If the wall is two bricl<s in thickness, 

14 bricks will be required ; and so on. Hence the oi 



RULE. 

To ef^Amote the number of brieka required to build a wall, m«f- 
tiply the number of square feet in the surface by 7 when the vmll 
M 1 fci-ici thick; by 14 w/ten the wall is 2 bricks thick; and by 
21 when the wall is 3 bricks thick, 

NoTB. — In cases where bricts vary considerably from the ordinary 
JimensloDS a more accurate method is to add \ of an inch to the length 
dud thickneea of a brick, snd divide 141 by the product of these increased 
IB for the number of bricks to a tquare foot of wall sutboe. 
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150. In estimatiDg material for the walls of a building, 
whether brick or stone, allowance is made for the doors, win- 
dows, and corners. In estimating the cost of labor the length 
of the wall is measured on the outside ; the corners are thereby 
measured twice, but this is considered an offset for the greater 
labor required in their construction. For the same reason no 
allowance is made for doors and windows, except in case of 
special contract, when one-half of the actual space is usually 
deducted. 

Note. — In sworn measurements of material in brick walls already 
built it is customary to count the bricks in a layer and multiply by the 
number of layers, making proper allowance for doors and windows. 
Generally, a wall two bricks thick is regarded as a 9-inch wall; one 
three bricks thick, a 13-inch wall ; 4 bricks thick, a 17-inch wall, etc. 

RULE. 

To find the number of perches of stone in a wall, divide the 
number of cubic feet in the wall by 24f . 

'WRITTEN EXERCISES. 

1. How many perches of stone in a wall 80 ft. long, 6 ft. 
high, and 2 ft. thick ? 

2, How many bricks will be requij*ed to construct a wall 40 
ft. long, 12 ft. high, and 13 in. thick? 

^ S, How many bricks will it take to build a wall around a 
square yard 40 ft. on a side, if the wall is 7 ft. high and 3 
bricks thick? 

^. How many bricks are required to build the walls of a 
house 36 ft. long, 28 ft. wide, and 22 ft. high, the walls to be 
13 in. thick, allowing 500 sq. ft. for doors and windows? 

5. What will it cost to lay the bricks in a hall 120 ft. long, 
75 ft. wide, 30 ft. high, and 21 in. thick, allowing one-half for 
doors and windows, there being 12 windows 3 ft. by 12 ft. and 
4 doors 5 ft. by 10 ft., at $3 per thousand ? \ 
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6, How many perches of stone are required to wall a well 
50 ft. deep, if the wall is 1 ft. thick and the well is 4 ft. in 
diameter in the clear? 

7. What will be the cost of digging and walling the cellar 
of a house 24 ft. by 32 ft., the cellar being 5 ft. deep and the 
wall 8 ft. high and 18 in. thick, if the digging cost 50 cents a 
cubic yard and the masonry $4 a perch ? 

MISCELLANEOUS PROBLEMS. 

1, A gardener has a flower-bed 8 ft. long and 6 ft. wide, and 
wishes to make a board-walk around the outside 4 ft. wide; 
what will it cost at 8 cents a square foot? 

2. A farmer has an acre of land 5 ch. long and 2 ch. wide : 
he wishes to make a tight board fence around it 5 ft. high ; 
what will the boards cost at 2^ cents a square foot? 

3, What will it cost to dig a trench 40 rd. long, 18 in. wide, 
and 2 ft. deep at 10 cents a cubic yard ? 

4. What will it cost to dig a well 7 ft. in diameter and 42 
ft. deep at 50 cents a cubic yard ? 

6. How many square yards of zinc will be required to line 
a cylinder 8 ft. in diameter and 40 ft. high, including both 
^ds? 

6, How many acres of land in a triangular field whose base 
is 120 rd. and altitude 80 rd. ? 

7, Mr. White has a rectangular farm which contains 92 
acres ; how many rods of fence will be required to enclose it 
if the width is 20 chains? 

8, How much more will it cost to fence a field 20 rd. wide, 
and containing 40 acres, than to fence a square field of equal 
area 80 rods on a side, if the fence costs $2 a rod ? 

9, How many boards 16 ft. long and 15 in. wide will be 
required to weather-board a barn 80 ft. long, 50 ft. wide, and 
20 ft. to the eaves if the two gable ends are 13 ft. high ? 
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10, How many cubic yards of earth must be removed to dig 
a cellar 40 ft. loug, 30 ft. wide, and 6 ft^ 5 in. deep? 

11, How deep must a cistern 6 ft^ in diameter be to contain 
40 bbd. ? 

12, How many cubic feet in a cistern which contains 100 
hhd.? 

13, A druggist buys 20 lb. of drugs by avoirdupois weight 
at $10.50 a pound, and sells them at the rate of $1.05 an ounce 
apothecaries' weight ; what is his gain ? 

14* A man weighs 175 lb. avoirdupois ; how much would he 
weigh by Troy weight? 

15. A wagon 8 ft. long and 4 ft;, wide is piled with wood to 
a depth of 0^ ft; what is the cost of the wood at $8.10 a 
cord? 

16. K a vessel holds 600 gallons of water, how many bushels 
of grain can be put into it ? 

17. If 5 bushels of seed will sow an acre, how much seed 
will be required to sow a rectangular piece of land 125 ft;, 
long and 50 ft. wide? 

18. How deep must a bin be that is 8 ft. long and 6 ft. 6 in. 
wide to hold 200 bushels of wheat? 

19. Find the cost of 50 white-pine joists, each 16 ft. long, 7 
in. wide, and 4 in. thick, at $28 per M. 

W. Find the cost of a plank-walk 100 ft. long, 5 ft. 3 in. 
wide, and 2 in. thick, at $15.50 per M. 

SI. How many perches of stone will be required to build a 
monument 120 ft. high and 20 ft. square, with a cylindrical 
opening through the centre 8 ft. in diameter? 

22. If a cubic foot of water weighs 1000 oz., what is the 
weight of 15 hhd. of water? 

23. An irregular stone was thrown into a cylinder 2 ft. 6 in, 
in diameter, partly filled with water : when the stone was im- 
mersed in it, the water in the cylinder rose 10 in. ; find the 
contents of the stone. 
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2i, A circular lake 3 chains in diameter has a walk 8 ft. 
wide around it; what is the area of the walk? 

25. The distance around a circular park is 2 miles; how 
many acres does it contain? 

26. How many bricks are required to build the walls of a 
house 32 ft. long, 28 ft. wide, and 24 ft. high, the gables being 
12 ft. high and the walls 17 in. thick, if there are 24 windows 
2 ft. 10 in. by 6 ft. 2 in., and 5 doors 3 ft. 4 in. by 8 ft. 6 in. ? 

27. What will be the cost of laying the bricks of the pre- 
ceding problem at $3.50 a thousand, if an allowance of ^ is 
made for doors, windows, and corners? 

28. M and N buy a piece of land containing 14 A. 120 P. 
for $2380; how much land should each receive, if M pays 
$952 and N the remainder? 

29. If gold is worth $21.50 an ounce Troy,, what is the value 
of a piece of gold weighing 20 lb. 10 oz. avoirdupois ? 

50, The longitude of Constantinople is 28° 49' east, and of 
St. Paul 93° 5' west ; what time is it at Constantinople when 
it is midnight at St. Paul? 

51, The forward wheels of a wagon are 13 ft. 4 in. in cir- 
cumference, and the hind wheels 18 ft. 6 in. ; how many more 
times will the forward wheels revolve than the hind wheels in 
going from Philadelphia to New York, a distance of 90 miles ? 

32, If a piece of metal is 10 in. wide and 4 in. thick, what 
length of it will be required to make 8 cu. ft. ? 

SS. If 8 T. 12 cwt. 45 lb. of iron cost $517.35, how much 
will 12 T. 11 cwt. 42^ lb. cost at the same rate? 

34. R owns a piece of land which is 80 ch. 42 li. long and 
60 ch. 36 li. wide ; how many acres does it contain ? 

35. Mr. Taylor's house is 36 ft. long and 32 ft. wide: the 
roof projects 6 in. on each side and 14 in., at the ends, and all 
the water falling on the roof is conducted to a cistern 7 ft. in 
diameter; to what depth would it be filled by a shower in 
which 1^ in. of rain fell? 



SECTION VIII. 
PERCENTAGE. 

OBAIi EXERCISES. 

151. — L A FARMER planted 200 trees, and 1 out of each 
hundred died ; how many trees died in all ? If 2 out of each 
hundred had died, how many would have died in all? If 3? 
If 4? If 5? If 6? 

2. If 7 trees out of each hundred die, what part of them 
die? If 9 out of each hundred die? If 11? If 13? If 17? 
If 25? If 50? If 75? If 100? 

These expressions, 7 hundredths, 9 hundredths, 11 hun- 
dredths, etc. of a number are called Per Cents., from the 
Latin per centum^ which means hy the hundred, 

3, What per cent, of a number is 3 hundredths of it? 5 
hundredths? 6 hundredths? 8 hundredths? 9 hundredths? 

^V^ T^? iVV? 1^? 1^? .06? .09? .12? .18? .45? 
.80? .85? .90? .94? 

4, How many hundredths of a number is 6 per cent. ? 8 
per cent. ? 9 per cent. ? 10 per cent. ? 12 per cent. ? 20 per 
cent. ? 90 per cent. ? 

The symbol % is generally used instead of per cent. Thus, 
5% means 5 per cent. 

5. How many hundredths of a number is 7%? 14%? 
15%? 6%? 5%? 50%? 75%? 80%? 100%? 
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153. To expreBB a per cent, as a decimal and as a 
common fraction. 

Any per cent, of a number may be expressed as a decimal or 
as a common fraction. Thus, 

5% = .05 -= j^T = ^, 
1o = .06 = j^ = ^. 



10% = .10 = T^^ = ^. 



WRITTEN EXERCISES. 

Express each of the following as a decimal and as a com- 
mon fraction in its lowest terms: 



1. 15%, 40%. 

2. 20%, 50%. 

3. 25%, 75%. 

4. 30%, 80%. 

5. 9%, 16%. 



6. 12%, 18%. 

7. 12^%, 16i%. 

8. 24%, 33^%. 

9. 6J%, lli%. 
10. 18|%, 28%. 



11. 90%, 125%. 

12. 66f %, 150%. 
IS. 8i%, 37i%. 
U. 62i%, 87^%. 



153. To express a common fra^^tion as a per cent. 

Any common fraction may be expressed as a per cent, by 
reducing it to hundredths. Thus, 



i = T'nV = -S0 = 50%. 
i = T^ = .75 = 75%. 



^ = T^TT == -04 = 4%. 
H = i^ = -52 = 52%. 



WRITTEN EXERCISES. 
1. Express f as a per cent. 



Process. 



812, 



Dividing 2 by 3 to two places of decimals, 



.66f, or 66|%, An,. ^® ^*^« * ^ '^^i* ^^ ^^*^- 
Express each of the following fractions as a per cent. : 



2* \> i> f • 
S* i, i, ^. 






^' l> f> T3' 
^* ITT* ToDT* 
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The following per cents., with their fractional equivalents, 
are so frequently used that they should be committed to 
memory : 



6i% - TV- 


20% i. 


40% -i 


70% tV- 


Si % - ^■ 


25% i. 


50% -i. 


75% - |. 


10% tV- 


30% --ft. 


60% -f. 


80% f 


12i% - i. 


33i% - i 


62i% - 1. 


87i% f 


161% - i. 


m% 1- 


661% - i. 


90% -W- 



DEFINITIONS. 

154. Percentage is that process of computation in which 
the basis of operation is a hundred. 

The Base is the number of which the per cent, is taken. 

The Bate is the number of hundredths of the base taken. 

The Percentagre is the result obtained by taking as many 
hundredths of the base as are indicated by the rate. 

Thus, 10% of $40 = ten hundredths of $40 = $4. 

In this problem $40 is the base, 10% is the rate, and $4 is 
the percentage. 

The base plus the percentage is the Amount. 

The base minus the percentage is the DifEerenoe. 



CASE I. 

165. Given the base and rate, to find the percentafire« 

ORAL EXERCISES. 
1. What is 10% of 60? 

10^ of 60 equals ^%, or ^, of 60, which is 6, Ans, 

B. Whatisl6|% of 60? 

16}^ - i (see table). \ of 60 is 10, Am. 
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Find— 

3. 2(i(fo of 50 men. 

4. 25% of 120bu. 
6. 50% of 600 yd. 

6. 40% of 80 tons. 

7. 60% of 300 pupils. 

8. 12J% of 48 acres. 

9. 16|% of $600. 

10. 33^% of 900 feet. 

11. 211% of 24 cows. 



12. 70% of 120 years. 

IS. 62i% of 64 days. 

U> 8J% of 72 bu. 

15. 5% of $40. 

16. 30% of $80. 

17. 4% of 200 yd. 
IS. 6\% of 96 lb. 

19. 90% of $120. 

20. 80% of 50 horses. 



WRITTEN EXERCISES. 
21. What is 24% of $23? 

Process. 

$23 
.24 24% of 123 equals .24 times $23, which by multi- 

92 pUcation is $5.52. 

46 



$5.52, Ana. 

22. What is 55f % of 63 bu.? 

Pbocess.— 554% - 554 = 5 J = J, and f of 63 bu. - 35 bu., Ans. 

100 

Note. — The method of Ex. 21 should be used in all written work 
when the per cent, can be readily expressed as a pure decimal. The 
method of Ex. 1 and 22 should be used in all other cases. 

RULE. 

Multiply the base by the raie. 

FOBMULA. — ^B X R = P. 

23. A owned 750 acres of land, and sold 15% of it; how 
much did he sell? 

24. A merchant bought goods for $520, and sold them at a 
gain of 22% ; how much did he gain? 
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25, A farmer raised 4280 bushels of grain, and sold 20% of 
it ; how much did he sell ? 

26, A house was bought for $5240, and sold at a gain of 
25%; what was the selling price? 

27, A farm was bought for $10,500, and was sold at a loss 
of 20% ; required the selling price. 

28, A merchant failed in business, and was able to pay only 
35% of his debts; how much would A lose, to whom he owes 
$4860 ? 

29, A coal-dealer buys coal at $4.25 a ton, and sells it.at a 
gain of 18% ; what is the selling price? 

50, A man whose salary is $4500 pays 12^% for board and 
17^% for current expenses ; how much does he save ? 

51, A store w«s sold for $10,800 : 41|% of the price was 
paid in cash; how much remained unpaid? 

52, Mr. Bitner had $8600 in bank : he drew out 4^% of it 
to purchase a library, and 15% of the remainder for living 
expenses; how much remained in bank? 

SS, M bought a horse for $200: he sold him to N at an 
advance of 35%, and N sold him to P at a loss of 22f % ; 
what did the horse cost P? 

CASE II. 

1&6. Given the rate and percentage, to find the base. 

ORAL EXEHCISES. 

1, 40 is 25% of what number? 

. If 40 is 25%, or }, of some number, | of that number is 4 times 40, or 
160, Ans, 

Find the number of which — 



2, 60 is 10%. 
S, 64 is 20%. 
4. 30 is 12J%. 



5, 80 is 40%. 

6, 12518 50%. 

7, 20 is 5%. 



S, 12 is 16i%. 

9, 70 is 33i%. 

10, 200 is 66|%. 
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Find the number of which — 



11. 50is62i%. 

12. 36 is 44|%. 

13. *2A is Zllio. 



U. 42 is 87 J%. 

15. 63 is 90%. 

16. 56 is 70%. 



17. 90 is 30%. 
i^. 12 is ^%. 
19. 5 IS 6J%. 



-WRITTEN BXBROISBS. 
^ft 817.36 is 3}% of what sum? 

Process.' ^ 

||56j Am. If $17.36 is .31 % of some number, then .31 times 
.31)117.36 ^^^^ number equals $17.36, hence the number is 

"l86 $17.36 -i- .31, which is $56. 

186 



21. 120 is 88|% of what number? 

PROCESS.-88t% - ?§i - fjj = f. 
If } of the number is 120, that number is f of 120, or 135, Ana. 

RULE. 

Divide the percentage by the rate. 
Formula. — P -s- R = B. 

22. A farm was sold for S425 less than cost, which was at a 
loss of 20% ; what was the cost of the farm? 

23. B owns 420 acres of land, which ij 25% of what C 
owns; how much land has C? 

24. A merchant lost $340, which was 17% of all his 
money; how much money had he? 

25. Mr. Noble gained 8175 by selling his horse and carriage 
at a gain of 31^-% ; required the selling price. 

26. A miller lost 12% by selling a quantity of flour for 
$616; required the cost of the flour. 

Suggestion.— The difference -^ (1 — rate) = base. 
12 
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27, An army lost 20% of its men in battle, and 25% of the 
remainder were discharged ; how many men were there in the 
army at first, if there were 33,240 men remaining ? 

28, A gained 15% of his capital, and then had S4S30 ; what 
was his capital ? 

Suggestion.— The amount -^ (1 + rate) = base. 

29, By selling my horse for 8207 I gained 15% ; how much 
would I have received for him if I had sold him at a loss of 
15%? 

50, A speculator lost $660 by selling goods at 41 J % below 
cost ; required the selling price. 

51, A merchant clears $1240 by selling goods for 51|% 
more than cost; required the selling price. 

52, What must I ask for a farm worth $6000, so that I may 
fall 4% on my asking price and still gain 20% ? 

SS, 40% of the inhabitants of an Asiatic city perished from 
cholera, leaving 7560 alive ; what was the original population ? 

SJf^ I paid $300, which was 16f % of my indebtedness; how 
much did I then owe ? 

CASE Ilf. 

157. Given the base and percentage, to find the rate. 



OBAIi EXERCISES. 
1. 15 is what per cent, of 60? 

15 IS } of 60. \ equals .25, or 25^ . 



What per cent. — 

2, Of 75 is 15 ? 

3, Of 120 is 30? 

4, Of 400 is 160 ? 

6, Of 90 is 30 ? 
e. Of 48 is 6? 

7. Of 120 is 12? 



8, Of 80 is 40? 

9. Of 120 is 90? 

10, Of 200 is 120? 

11, Of 63 is 27 ? 

12, Of 90 is 15? 

13, Of 75 is 50? 



U. Of 80 is 32? 

15, Of 72 is 27? 

16, Of 64 is 40? 

17, Of 56 is 49? 

18, Of 160 is 10? 

19, Of 80 is 180? 
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WRITTEN EXERCISES. 

SO. What per cent, of 126 is 90? 

Process. 
|.7H = 71»%,^w. 



126^90^0 ^^ ^^^ multiplied by some rate is 90, 

88.2 that rate is 90 divided by 126, which is 

180 .71f,or71f%. 

21. What per cent of 61 J is 12^? 

121 
Pbocess.— gji = ,^ - J = 20%. 

RULE. 

Divide the percentage by the base. 

FORMXTLA.— P -!- B = R. 

22. C bought a horse for $210 and sold him at a gain of 
S42 ; what was the gain per cent. ? 

23. A merchant bought goods fdr $540 and sold them for 
$500; what was the loss per cent.? 

24* A regiment entered battle with 960 men and came out 
with 912 men ; what per cent, were missing? 

25. If A's salary is $1500 and his expenses are $1250, what 
per cent, of his salary does he save ? 

26. What per cent, do I gain by buying apples at $4.25 a 
barrel and selling them at $6 a barrel? 

27. A merchant buys lead-pencils at ^ a cent apiece and 
sells them at 3 cents apiece ; what per cent, does he gain ? 

28. B sold his farm for $10,200, which was at a gain of 33| 
per cent. ; what would have been his gain per cent, if he had 
sold it for $8109? 

29. If I gain 15 % by selling a carriage for $184, what would 
I have lost per cent, by selling it for $150? 
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SO. If f of the cost of an article is loss, what is the loss per 

cent.? 

3L If a merchant buys goods for ^ of his selling price, what 
per cent, does he gain ? 

S2. A speculator bought 80 horses at $150 apiece and sold 
30 of them at a gain of 16|% ; at what price per head must 
he sell the remainder so as to lose but 16f % on the trans- 
action ? 

MISOELLANEOUS PROBLEMS IN PEBOENTAGB. 

1. What is 40% of £214 5 s.? 

2. 10 A. 120 P. is 33^% of how much land? 

5, 4 lb. 6 oz. is what per cent of 15 lb. ? 
4. Whatisl6|% of 116|? 

6. 82^ is 42i% of what number? 

6. 212^ is what per cent, of 916| ? 

7. If I buy goods at 20% below cost, and sell them at 20% 
above cost, what per cent, do I gain ? 

8. A miller bought 1200 barrels of flour for $4500, and sold 
1000 barrels for what they all cost ; what was the gain % ? 

9. A merchant sold goods worth $6544 at a gain of 37^% ; 
required the gain. 

10. A firm makes a reduction of 8% for cash ; how much is 
A'sbiH, who pays «368? 

11. How must cloth which cost $2.25 a yard be marked to 
gain 20%? 

12. B invests 45 % of his capital in railroad stock, and has 
$11,000 remaining; what is his capital? 

13. B sold cattle at an average price of $35 a head, and 
thus lost 16§% ; would he gain or lose, and how much per 
cent., by selling them at an average price of $44 a head? 

H. What must I ask for a house which cost $6400, so that 
ailer falling 20% from my asking price I may still gain 
l^% ? 
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15. From a tank containing 120 gallons of oil 14 gallons 
leaked out ; what per cent, of the contents remained ? 

16. Mr. Smith bought a horse for $210, and set such a price 
on him that after falling $18 he still gained 20% ; what per 
cent, did he abate from the asking price ? 

17. A merchant who sells goods at a gain of 16% clears 
$368; what is the cost? 

18. The number of boys in a certain school is 75% of the 
number of girls ; what per cent, of the number of boys is the 
number of girls ? 

19. A fruit-dealer bought 300 barrels of apples for $660, 
and lost 20 barrels ; at what price per barrel must he sell the 
remainder to gain 10% on the transaction ? 

20. What per cent, is gained when chestnuts are bought at 
$1.60 a bushel and sold at 7 cents a quart? 

21. Mr. Sumner sold his horse for $240, and thereby cleared 
•J- of this money ; what would he have gained per cent, if he 
had sold him' for $300? 

22. A house was sold for $3160, which was at a loss of 
21 % ; for what should it have been sold to gain 21 % ? 

23. If I buy at 40% below cost and sell at 40% above 
cost, what per cent, do I gain ? 

2^. Mr. Reed drew 45% of his bank deposit to pay for a 
house which he bought for $9000; what amount of money 
remained on deposit? 

25. A bought 120 barrels of flour at $4 a barrel, and paid 
$30 freight for shipment; at what price per barrel must he 
sell it to gain 20% on the transaction? 

26. A book-case was sold for $60, which was at a gain of 
12% ; what would have been the loss per cent, had it been 
sold for $40? 

27. A farmer sold two cows for $40 apiece : on the one he 
gained 20%, and on the other he lost 20% ; did he gain or 
lose, and how much ? 
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28. A man is 72 years old, and 12^% of his age is 33^% 
of his son's age ; what is the son's age ? 

29. M drew 33 J % of his bank deposit, and paid 25% of it 
for a house worth $5000 ; what was his original bank deposit ? 

30. A wagon was sold for $37 J, which was at a gain of 
33^% : another one was bought at $37^, and sold at a loss of 
33^% ; what was the gain or loss? 



APPLICATIONS OF PERCENTAGE. 

158. Comznission. 

CoTTiTnififlion is the sura paid to an agent for the transaction 
of business. 

The agent is sometimes called a fdctor^ a broker, a collector, 
or a commission- merchant. 

The Base in commission is the amount received when selling 
and the arrvount paid when buying. 

The amount remaining after deducting the commission and 
other charges is called the Net Proceeds. 

159. The cases of commission are the same as those of per- 
centage. 

-WRITTEN EXERCISES. 

1, My agent sold goods for $4500: his commission is 3%, 
and other charges are $15.50; what amount is due me? 

Process. 

Q3 The commission is .03 times $4500, which is $135. 

$135.00 Adding to this the other chai^ges, the entire sum to 

i5:5? be deducted is |1 50.50. 

Subtracting this from $4500, the net proceeds are 



$150.50 



$4500 $4349.50. 

150.50 

$4349.50, Ans, 
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^. I sent my agent $3075 to invest in flour after deducting 
his commission at 2^% ; what amount did he invest? 

Process. The sum invested, increased by 2J % of itself, 

i$3000, Ana. is $3075. 
1.025)$3075.000 If 102i% , or 1.02} times the sum invested, is 

3075 $3075, that mm must be $3075 divided by 1.02}, 

which is $3000. 

S, An agent sold land for 96428, and received as his com- 
mission $144.63; what was the rate of commission? 

Process. 
1.02} or 2}% Ans. Since $6428 multiplied by some rate 

$6428)$144.63 is $144.63, that rate is $144.63 divided 

^^^ by $6428, which is .02}, or 2} % . 

4* An agent sold S4550 worth of goods at 2% commission ; 
what was his commission ? 

5. An agent's commission at 3% is $216; what amount of 
goods did he sell ? 

6. An agent sells $7316 worth of goods, and receives $256.06 
as his commission ; what is the rate of commission ? 

7. An agent bought 200 barrels of flour at $4.75 a barrel : 
his commission was 3%, and other charges were $21.50; what 
was the entire cost ? 

8. What is the commission on $9540 at 3:^% ? 

9. Mr. Brown sent his agent in Chicago $7000 to invest in 
pork, after deducting his commission at 2\% ; what was his 
commission ? 

10. An agent bought sugar, charging $150 commission and 
$28.45 storage : his entire bill was $5178.45 ; what was the rate 
of commission ? 

11. My agent in St. Paul sells goods to the amount of $4370 : 
his commission is 2%, and fteight charges are $65.25; what 
sum is due me? 
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12, A factor received $4000 to invest in shoes after deduct* 
ing his commission at 2% ; what sum was invested? 

13, An agent bought 75 horses on a commission of 1^% : the 
transportation cost $250 ; the entire cost was 820,500 ; what did 
the agent pay a head for the horses ? 

14., An agent received a certain sum of money to invest in 
goods after deducting his commission of 3% : he invested 
$6250; what sum did he receive? 

15, I directed my agent in New Orleans to sell my cattle, 
for which he subsequently received $4800, and to purchase 
sugar at 5 cents a pound with the proceeds, aft;er deducting his 
commission of 2% for buying and selling; how many pounds 
did he buy ? 

16, What are the net proceeds from the sale of 425 tons of 
coal at $4.50 a ton, the commission being 2^%, and other 
charges $148.75? 

17, A commission merchant received $56.24 for selling flour 
at 2% commission ; what was the amount of the sale? 

18, An agent sold $450 worth of goods on a commission of 
l\%i he invested the net proceeds in flour, charging the same 
commission for buying; what sum was invested in flour? 

19, My agent sold 40 horses at $125 a head on 1|% com- 
mission, and 60 cows at $25 a head on 1^ % commission : other 
charges amounted to $105.16 ; how much was due me? 

20, I sold goods on a commission of 3% through an agent 
who charged me 1J% : my commission after paying my agent 
was $140 ; required my entire commission, the agent's commis- 
sion, and the money paid to my employer. 

21, My agent sells 300 barrels of fl:ur at $4.50 a barrel. 
His charges are as follows: commission 2%, guaranteeing pay- 
ment 1^%, and freight $125 ; how much is due me? 

22, An agent sells goods at 2^% commission : after deduct- 
ing his commission he remits to his employer $3763.50 ; what 
is his commission ? 
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2S, An agent sold 400 barrels of apples at $4.75 a barrel, 
charging 2\% commission: he invested the proceeds in wheat 
at 60 cents a bushel, charging 3% commission for buying; 
how many bushels of wheat did he buy? 

24, My agent in Boston sold a shipment of flour, for which 
he charged me 5% commission : I instructed him to invest the 
proceeds in shoes, for which I paid him a commission of 2^% ; 
what did he receive for the flour if he invested $1900 in 
shoes? 

25, I collect a bill of $360, and return my employer $351 ; 
what per cent, do I charge for collecting? 

160. Ta.xes. 

A Tax is a sum of money assessed upon the person, prop- 
erty, or income of an individual for public purposes. 

When the tax is assessed upon the person it is called Poll- 
tax, when on property it is called Property Ta.x, and when 
on the income it is called Income Tajc. 

161. Property is of two kinds — ^Beal Estate, or immovable 
property, as lands, houses, etc. ; and Personal Property, or 
movable property, as money, furniture, stocks, etc. 

162. The person elected or appointed to estimate the value 
of the property to be taxed is the Assessor. 

163. The Bate of Taxation is a certain percentage of the 
taxable property. 

"WRITTEN EXERCISES. 

1, A tax of $7800 is to be raised in a town in which the 
taxable property is $1,600,000 : there are 500 persons who pay 
a poll-tax of $2 each ; what is the rate of taxation ? What is 
A's tax, whose property is valued at $3000, and who pays 1 
poll-tax? 



186 PERCENTAGK 

Pbocess. The poll tax equals 500 times $2, 

$2 which is $1000. 

500 



11000, Poll tax. 



The amount of tax to be raised on 
the property is $7800 minus $1000, 



*J^ or $6800. 

1,600,000")$6800.000(.004J, Rate. dividing $6800 by the value of 

6400000 the property, $1,600,000, we find the 

"nn/Woff ^ 4 rate of taxation, .004 J. 

$3000 A's tax is $3000 multiplied by 

'Q^l .004J, or $12.75. $12.75 plus his 

2 000 poll tax, $2, makes his entire tax 

$14,750, A's tax. $14.75. 

From this example it is evident that the rate of taxation 
may be found by deducting the poll tax, if any, from the entire 
tax to be raised, and dividing the remainder by the value of the 
taxable property. 

To find the tax of an individual, multiply his taxable property 
by the rate of taxation and add to the product his poll tax. 

2. What is the rate of taxation in a town in which the 
property is valued at 8860,000, and. the tax to be raised is 
$2150? 

S. A school district whose taxable property is $540,000 
wishes to raise a tax of $810 ; what is the rate of taxation ? 

4. In a town whose taxable property is valued at $5,463,000 
a tax of $9560.25 is raised ; what is the rate of taxation ? 

5. A tax of $3240 is raised in a town whose taxable prop- 
erty is valued at $440,500 ; what is the rate of taxation, if 
there are 398 polls, each paying $1.50?- 

6. My property is valued at $5600, and I pay a poll tax of 
$2 ; what is my entire tax, at the rate of .2J% ? 

7. B's real estate is valued at $10,400, and his personal 
property at $5280; Vhat is his tax, at the rate of $12.50 on 
$1000? 
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8. What amount of tax must be assessed in order that 
$6382.60 may remain after paying 3% commission for col- 
lecting? 

9. A tax-collector's commission at 2% was $182.50; what 
amount of tax was assessed, and what were the proceeds? 

10. A city whose property is valued at $14,000,000 wishes to 
assess a tax which will yield $40,950 after paying 2|% com- 
mission for collecting ; what is the rate of taxation ? 

11. After deducting his commission of 4% a collector paid 
to the city authorities $48,206.40 ; what was the amount of his 
commission ? 

12. My property, which cost me $7800, is taxed at | of its 
value ; what is the rate of taxation, if my tax is $15.60 ? 

13. A city assesses a school tax of $63,000, and pays 2% 
commission for all taxes actually collected; what amount 
will be received by the city, if only 90% of the tax can be 
collected ? 

14. The taxable property of a city, valued at $4,100,625, is 
assessed at f of its value: the amount needed for school 
purposes is $32,075.30; the Btate appropriation amounts to 
$2151.37; the balance in the treasury is $17,064.37; what is 
the rate of taxation, if 2% commission is paid for collecting? 

16. B's tax, at the rate of 3^ mills on a dollar, is $20.30 ; 
what is the value of his property, if it is taxed at only f of its 
value ? 

164. Insurance. 

Insurance is security against loss by -fire, water, storm, 
accident, death, or other causes. 

166. The Policy is the written agreement between the in- 
surance company and the person insured. 

166. The Premium is the sum paid for insurance. It is 
usually estimated as a certain per cent, of the ^\XiQ^v\vVVE^ssoL\<^^ 
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WBITTEN EXERCISES. 

1, M7 house is insured for $4000 at 1\% ; what is the 
premium ? 

Process. 
14000 The premium on $4000, at 1}^, is .01} times $4000, 

•QU which is $50. 



$50.00, Ans. 

2. For what sum must A insure his house, worth $7020, at 
2^%, so as to include the premium in case of loss? 

Process. Since the premium is estimated on the amount 

l$7200, An^ insured, the cost of the house must be (100^ - 

'^^^^6826 ^i^ ) ^^*^ ^^ ^^® amount insured. 

1950 Hence the amount insured is $7020 divided by 

1?5? .975, which is $7200. 

5. What is the premium on $2400 at f % ? At 1|% ? 

4. What is the premium on $5400 at 1 % ? At 1^% ? At 
2%? Atlf%? At2J%? 

6. Mr. Long insured his house for $6500 at 1 % ; what was 
the premium ? 

6. B insured his house for $7500, and the contents for 
$1500, at 2% ; what was the premium? 

7. Mr. Brown paid $84 for insuring his house for $5600; 
what was the rate of insurance? 

8. C paid $47.75 to insure his house at 1}% ; what sum was 
named in the policy ? 

9. The premium for insuring a house at f of its value at 
1^% is $120; what is the value of the house? 

10. B's house, worth $1Q,000, is insured for f of its value ; 
what is the rate of premium, if he pays $96 insurance? 

11. For what sum must a bam worth $2500 be insured, at 
2%, so that the owner in case of loss may receive both the 
premium and the value of the bam ? 
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12, M's house was insured for f of its value at 1}% : the 
house was burned down, and his loss, including the insurance, 
was $680 ; what was the value of the house ? 

IS, A mill is insured for 80% of its value at 1% ; what is 
the value of the mill, if the premium is $72.36 ? 

14, A's store, worth $8500, is insured for ^ of its value at 
2\%] in case the store is destroyed by fire what is A's actual 
loss? 

15, My house, worth $8000, was insured for J of its value at 
2% : it was destroyed by fire in 1894; what was the actual 
loss to the company? 

16, A house and store worth $9800 is insured at 2%, so that 
in case of loss both the premium and the value of the property 
may be covered ; what is the premium ? 

17, If B takes out a life policy for $8000, what is his 
yearly premium at the rate of $26.50 on $1000? 

18, At the age of 28 years I took out an endowment policy 
for $10,000 ; what is my yearly premium at the rate of $45.15 
on $1000 ? 

INTEREST. 

ORAL EXERCISES. 

167. — 1. If you borrow $100, and pay 6% of it every year 
for the use of the money, what must you pay for 1 year ? For 
2 yr. ? For 3 yr. ? For 4 yr. ? 

2, What must you pay annually for the use of $100 at 5% ? 
At7%? At8%? At9%? At6i%? 

S, What must you pay annually at 5% for $200? For 
$300? For $400? For $500? 

4, What must you pay for the use of $100 at 5% for 1 
year? For2yr.? For3yr.? For4yr.? 

5, What must you pay for the use of $200 at 6% for 1 
year? For2yr.? For3yr.? For4yr.? 
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DEFINITIONS. 

168. Interest is money paid for the use of money. 

169. The Principal is the sum for which interest is paid. 
The Amount is the sum of the principal and interest. 

170. The Bate of Interest is the interest on one dollar for 
one year. 

Note. — In interest a year is 12 mo. of 30 da. each. 

171. Simple Interest. 

Simple Interest is interest on the principal only. 

ORAL EXERCISES. 
Conmion Method. 

Find the interest — 

1. Of $100 for 2 yr. at 5 fc. 



2. Of 8200 for Syr. at 6%. 
S. Of 8400 for 2 yr. at 7%. 
i. Of $500 for Syr. at 6%. 
5. Of $600 for 10 yr. at 6%. 



e. Of $400 for S yr. at h% 

7. Of $600 for 5 yr. at 4%. 

8. Of $200 for Syr. at 7%. 

9. Of $1000 for S yr. at 9%. 
10. Of $900 for 2 yr. at 6%. 



WRITTEN EXERCISES. 

11. What is the interest of $800 for 3 yr. 10 mo. 15 da. at 
7%? 

Pbocess. 
$800 The interest for 1 yr. at 7 % is .07 times $800, 

!5Z. which is 156. 

I^Int. for 1 yr. 3 ^^ ^^ ^^ ^^ ^ ^^^^ 3j ^ 

163 If the interest for 1 yr. is $56, for 3} yr. it 

i? is 3} times $56, which is $217. 



$217, Int. for 3} yr. 
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RULE. 

Find the interest for one year^ and mvUiply this by the time 
eacpreased in years. 

Bequired the interest — 

12. Of 8480 for 2 yr. 6 mo. at 7%. 
IS. Of $500 for 3 yr. 10 mo. at 6%. 

14. Of $720 for 5 yr. 9 mo. at 5%. 

15. Of $840 for 4 yr. 8 mo. at 8f^. 

16. Of $960 for 5 yr. 10 mo. at 6%. 

17. Of $360 for 2 yr. 7 mo. 15 da. at 6%. 

18. Of $1248 for 3 yr. 6 mo. 10 da. at 5%. 

19. Of $2496 for 5 yr. 8 mo. 6 da. at 6%. 

20. Of $1200 for 4 yr. 5 mo. 20 da. at 8%. 

Find the amount — 

21. Of $6000 for 1 yr. 6 mo. at 5J%. 

22. Of $7200 for 2 yr. 5 mo. at 6%. 

23. Of $560 for 4 yr. 8 mo. at 8%. 

24. Of $840 for 6 yr. 6 mo. at 



Find the interest &t6% of — 

25. $400 from June 20, 1888, to May 1, 1890. 

26. $'600 from July 5, 1889, to Sept. 12, 1891. 

27. $2000 from Mar. 4, 1890, to Aug. 12, 1893. 

Find the interest of — 

28. $500 at 6% for 8 yr. 

29. $200 at 6i% for 8 yr. 6 mo. 

50. $425 at 5^% for 4 yr. 8 mo. 

51. $660 at 5 % for 3 yr. 9 mo. 

52. $540 at 7% for 3 yr. 8 mo. 
SS. $1220 at 8% for 2 yr. 10 mo. 

54. $40 at 4% for 5 yr. 6 mo. 18 da. 

55. $60 at 6% for 3 yr. 7 mo. 20 da. 



( 
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56. $120 at 7% for 3 yr. 6 mo. 10 da. 

57. $124 at 6^% for 5 yr. 7 mo. 15 da. 

58. $240 at 4% for 8 yr. 9 mo. 12 da. 
39. $24.50 at 5% for 6 yr. 3 mo. 24 da. 

172. Six Per Cent Method. 

At 6% the interest of $1— 

For 12 months is .06 (Def. Art. 170). 
For 30 days (-^ of 12 mo.) is .005. 

Since 6 is ^ of 12, and 5 is ^ of 30, there are just— 

^ as many cents as months, and 
^ as many mills as days. 

Therefore, to find the interest at 6%, 

Regard ^ of the months as cents, -}- of (he days as mills, and 
multiply their sum by the principal, 

WRITTEN EXERCISES. 

i. Find the mterest of $600 for 2 yr. 8 mo. 12 da. at 6%. 

Process. The interest for 2 yr. is $.12. 

2yr., 2 X .06 =" .12 Eegarding) of the months as cents, 

12 T' 1 of 12 I "002 *•** ''•*^'^' ^°'' ^ ""•• •' *-^- 

'^-^ ' — Eegarding J of the days as mills, 

^QQ the interest for 12 da. is |.002. 

$81000 Ans ^^® interest on $1 for 2 yr. 6 mOi 

12 da. is $.162, and the interest on 
$500 is 500 times $.162, which is $81. 

Find the interest at 6% — 

2. Of $450 for 3 yr. 4 mo. 6 da. 
S. Of $525 for 2 yr. 6 mo. 12 da. 
4. Of $600 for 3 yr. 5 mo. 18 da. 
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6. Of »126 for 1 yr. 10 mo. 18 da. 

6. Of $24.50 for 3 yr. 8 mo. 24 da. 

7. Of $1000 for 3 mo. 15 da. 

8. Of $280.75 for 5 yr. 21 da. 

9. Of $2000 for 4 yr. 10 mo. 24 da. 

10. Of $5020 for 5 yr. 5 mo. 6 da. 

11. Of $600 for 3 yr. 7 mo. 8 da. 

12. Of $50.60 for 48 da. 

13. Of $300 for 63 da. 



Find the amount at 6% — 

i4. Of $34.60 for 4 yr. 9 mo. 

15. Of $342.65 for 8 mo. 10 da. 

16. Of $975.82 for 2 yr. 5 mo. 16 da. 

17. Of $516.81 for 4 yr. 7 mo. 18 da. 

18. Of $2400 for 10 yr. 10 mo. 10 da. 

Find the interest — 

19. Of $600 for 2 yr. 10 mo. 12 da. at 5%. 

Pbocess. 
2 yr., 2 X .06 =. .12 

10 mo., i of 10 = .05 ^ . ^^^^ ^ ^ ^.v 

12 da., I of 12 » .002 The interest on $600 for 2 yr. 10 

J72 mo. 12 da. at Q% ia $103.20, and the 

6 )im2i '°*^'^* at 5 J«& is J of $103,20, which 

17.20 ^ *^^- 



6 



$86.00, Ans. 

20. Of $650 for 2 yr. 10 mo. 12 da. at 5%. 

21. Of $3020 for 4 yr. 2 mo. 6 da. at 7%. 

22. Of $15.63 for 3 yr. 1 mo. 5 da. at b\%. 

23. Of $2000 for 5 yr. 5 mo. 5 da. at 5%. 

24. Of $1625 from June 12, 1890, to Aug. 15, 1892, at 6%. 

25. Of $415 from Oct. 10, 1891, to May 15, 1894, at 7%. 

26. Of $500 from Apr. 14, 1890, to June 10, 1895, at 5\Y<i. 

13 
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173. Method by Aliquot Parts. 



WRITTEN EXERCISES. 
1. What is th^ interest of 11200 for 4 yr. 6 mo. 15 da. at 5^ %? 

Pbocess. 

$1200 
m\ 

$66.00 = Int. for ryr. 
4 





$264.00 = Int. for 4 yr. 


, 4 mo. = \ jT. 


22.00 = Int. for 4 mo. 


1 mo. = ^ yr. 


• 5.50 = Int for 1 mo. 


15 da. = ^ mo. 


2.75 = Int. for 15 da. 



Find the 

2. Of 

3. Of 

4. Of 

5. Of 

6. Of 

7. Of 

8. Of 

9. Of 
10. Of 



$294.25, Ans. 

interest — 

$1080 for 3 jr. 9 mo. at 5%. 
$720 for 2 yr. 8 mo. at 6^%. 
$840 for 4 yr. 7 mo. at 6%. 
$1600 for 2 yr. 6 mo. 15 da. at 7%. 
$3600 for 3 yr. 10 mo. 18 da. at 8%. 
$4200 for 2 yr. 5 mo. 25 da. at 4^%. 
$1800 for 1 yr. 1 mo. 11 da. at 4%- 
$2100 for 6 yr. 6 mo. 6 da. at 6%. 
$2400 for 2 yr. 2 mo. 12 da. at 5%. 



174« Exact Interest. 

Exact Interest is interest obtained by reckoning 365 days 
to the year. 

Exact Interest is used by the United States government and 
by many business men. 

Common interest and exact interest for any number of years 
are the same. They differ only in periods of time less than a 
year. 
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Find the interest of $100 for 1 yr. at 5%. 

, Commoii Interest ^ Exact Interest. 

Forlyr. f5 f5 

For 1 da tIt = tV yfc = tV 

Reducing V* = sih h = sHt 

It is thus seen that if ^ of common interest be subtracted from itself, 
the remainder will be exact interest 

Hence y^ off from common interest will give exact interest. 

WRITTEN EXERCISES. 

1. Find the exact interest of $730 for 2 yr. 8 mo. 18 da. 
at 6%. 

Process. 

$7S0 $730 $31.39 

.12 .043 .43 



$87.60 = Int for 2 yr. 



2190 
2920 


30-96 
87.60 


73)$31.390(.43 
292 


$118.56, Ans. 


219 
219 





We find the common interest of $730 for 2 yr. by multiplying by .12, 
which is $87.60; and for 8 mo. 18 da. by multiplying by .043, which is 
$31.39. 

Since -^j off from common interest gives exact interest, we deduct yV 
from $31.39, leaving $30.96, the exact interest for 8 mo. 18 da. 

Adding.$87.60 and $30.96, the result is $118.56. 

Find the exact interest of — 

^. $850 for 10 mo. 24 da, at 6%. 

S. $1260 for 2 yr. 8 mo. 18 da. at 4%. 

4. $2400 for 3 yr. 9 mo. 15 da. at 7%. 

5. $1560 from Mar. 1st to Nov. 25th at 8%. 

6. $3330 from Jan. 4, 1888, to May 7, 1890, at 5%. 

7. $960 from Mar. 12, 1890, to Dec. 20, 1890, at 5|%. 

8. $4080 from Dec. 11, 1892, to May 29, 1896, at 7%. 
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PROBLEMS IN INTEREST. 
CASE I. 

175. Given the time, rate, and interest, to find the 
principal. 

WRITTEN EXERCISES. 

I. What principal will in 2 yr, 6 mo. 12 da. at 6% give 
$30.40 interest? 

Pbogess. We find the interest of $1 for 2 

2 yr., 2 X .06 = .12 yr. 6 mo. 12 da. to be|.152. 

6 mo., J of 6 - .03 If ji gains 1.162, to gain $30.40 

12 da., i of 12 = .002 .^ ^.^ require as many doUare as 

Int of 11 - |.lo2 J52 is contained times in 30.40, 

$30.40 + .152 - $200, Ani. which is $200. 

RULE. 

Divide the given interest by the interest of $1 far the given time 
and rate. 

What principal at interest will gain — 

^. $105.60 in 3 yr. 8 mo. at 6% ? 

3. $11.76 in 4 yr. 8 mo. at 6% ? 

4. $385 in 5 yr. 10 mo. at 6% ? 

5. $1496 in 7 yr. 4 mo. at 6% ? 

6. $45,625 in 2 yr. 6 mo. at 5% ? 

7. $97.20 in 2 yr. 8 mo. 12 da. at 5% ? 

8. $113.96 in 3 yr. 4 mo. 21 da. at 7% ? 

What principal will amount to^ 

9. $1710.58 in 28 da. at 6% ? 

10. $249,256 in 4 yr. 6 mo. at 3^% ? 

II. $1752.84 in 5 yr. 10 mo. 15 da. at 6% ? 
12. $32.82 in 7 yr. 7 mo. 21 da. at 5% ? 
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. CASE II. 

176. Given the principal, the rate, and the interest, to 
find the time. 

WRITTEN EXEBOISES. 

1. In what time will $240 give $50.40 interest at 6% ? 

Process. We find the interest of $240 

$240 for 1 jr. at 6% to be $14.40. 

.06 If the interest for 1 vr. ig 



$14.40)$50.40(3i $14.40, to give an interest of 

i??? $50.40 it will require as many 

AVff ^ t years as $14.40 is contained 

« 3 yr. 6 mo., Ans, t^'^es in $60.40, which is 3J 

years. 

RULE. 

Divide the given interest by the interest of the principal at the 
given rate for one year. 

In what time will — 

2. $940 at 6% give $432.40 interest? 

3. $1450 at 6% give $217.50 interest? 

4. $60 at 6% give $6 interest? 

5. $120 at 7% give $37.10 interest? 

6. $480 at 6 % give $62 interest ? 

7. $240 at 6^ give $16.92 interest? 

8. $720 at 5% give $117.30 interest? 

9. $360 at 8% give $312.80 interest? 

10. $600 at 7% give $613.30 amount? 

11. $960 at 5% give $984.80 amount? 

12. $1200 at 4^% give $1203.60 amount? 

13. In what time will a principal double itself at 5% ? At 
8%? At4%? 

14. In what time will a principal treble itself at 6% ? At 
7%? At5i%? • 
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CASE III. . 

177. Given the prinoipaly the time» and the interest^ 
to find the rate. 

WRITTEN EXERCISES. 

1. At what rate will $640 give $172.80 interest in 4 yr. 
6 mo.? 

6 mo., ^ of 6 ■» .03 6 mo. at 1 J6 is |28.80. 

6).27 = Int. at 6 ^ . if the interest at 1 % is $28.80, 

^640 "" ^°^ *' ^^' to give $172.80 interest it will 

1800 require as many per cent, as 

270 $28.80 is contained times in 

*28.800)$17||0(« ,172.80, which is 6j6. 

At what rate will — 

2. $900 gain $198 in 3 yr. 8 mo. ? 

5. $426 gain $53.25 in 2 yr. 6 mo. ? 
4. $330 gain $96.25 in 5 yr. 10 mo. ? 

6. $420 gain $53.90 in 2 yr. 4 mo. ? 

6. $72 gain $64.26 in 12 yr. 9 mo.? 

7. $240 gain $41.18 in 3 yr. 8 mo.? 

8. $840 amount to $981.96 in 2 yr. 9 mo. 24 da. ? 

9. $18.20 amount to $28.43 in 9 yr. 9 mo. 9 da. ? 
10. $625 amount to $710.62^^ in 2 yr. 3 mo. 12 da.? 
ii. $192 amount to $200,928 in 9 mo. 9 da.? 

12. $600 gain $3,525 in 47 da. ? 

13. $564 gain $64,108 in 11 mo. 11 da.? 

14. $744 amount to $764.15 in 10 mo.? 

15. At what per cent, will a principal double itself in 4 3rr. ? 
In6yr.? In7yr.? 

ift At what per cent, will a principal treble itself in 10 yr.? 
In30yr.? In5yr.? 
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PROMISSORY NOTES. 

178. A Promissory Note is a written promise to pay a 

specified person a specified sum at a specified time. 

• 

The Maker of a note is the person who signs it. 

The Payee is the person to whom it is payable. 

The Holder is the person who owns it. 

An Indorser is a person who writes his name on the back 
of a note to transfer it or to guarantee its payment in case the 
maker fails to pay it when due. 

The Face of a note is the sum named in it. 

179. A Negrotiable Note is a note that can be transferred. 
A note is negotiable when it is made payable to the " bearer " 
or to the " order " of the payee ; when it is made payable to 
the payee only, it is not negotiable. 

Note. — In Pennsylvania the law requires the words " without defalca- 
tion/' in addition to "yalae received/' to make a note negotiable; and in 
Kew Jersey, ** without defalcadon or discount'' 

180. A note Matures, or becomes legally due, at the expi- 
ration of the specified time. 

Note. — In some states Three- Days of Grace are allowed, and then a 
note matures three days after the specified time. In this book days of 
grace will not be reckoned. Custom also varies when a note falls due on 
Sunday or a legal holiday — some states making it payable on the next 
preceding, and others on the next succeeding, business day. 

181. A Protest is a written notice sent by a notary pvhltc 

to the indorsers, stating that the maker has failed to pay the 

note. If the notice is not sent on the last day of grace, the 

indorsers are not held responsible for its payment. 

Note. — If the words " with interest " are in the note, it draws interest 
from date ; if these words are omitted, the note will not draw interest 
until after it becomes due. When no rate is mentioned, the legal rate at 
the place where the note is made is understood. 
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WRITTEN EXERCISES. 
182. The following are the Principal Forms of notes: 

1. 

FORM OP A DEMAND NOTR 
±jef\ FhUaddphia, Pa,, Apr, 5, 1895, 

On demand^ I premise to pay Henry King four hundred 
and fifty dollars^ mth interest at &%, for value received, vnthout 
defakaiion. 

Henry F. Bitner. 

This note was paid in 24 days; what was the amount due? 



2. 

FOBM OP A TIME NOTE. 

PUMturg, Ps., May ^ 1895, 



$240. 



Sixty days after date, I promise to pay John W. Lansinger, 
or order, two hundred and forty dollars, with interest at 5%, for 
value received, without defalcation. 

H. Justin Roddy, 

What is due on this note at maturity ? 

S. 

FORM OP A PEINCIPAL-AND-SUEETY NOTE. 

Ninety days after date, I promise to pay W. Hamner 
Piper, or order, six hundred and fifty -^ dollars, with interest 
at 6^0 i for value received, without defalcation, 

J. W. Allen. 
Surety, W. F. Beyer. 

What is due on this note at maturity? 



PR0MI8S0EY NOTES. 201 

FORM OP A JOINT NOTE. 
jTT— r- BalHmmrey Md., Jtdy 5, 1895. 

Two months after date, we promise to pay Oeorge R. An- 
derson, or order, eight hundred and fifty dollars, for value 
received, without defalcation, with interest at ^%, 

John Snyder. 

Henry Long. 

What is due on this Dote at maturity ? 

5. A 90-day note for $1000, with interest^ was paid at ma- 
turity; what was the amount due? 

6. A 60-day note for $960, without interest, was paid in 100 
days ; what was the amount due? 

7. A 3-month note for $2040, with interest, was paid in 120 
days ; what was the amount due ? 

8. What is the difference between the interest of two notes 
for $1200 each, given July 5, 1895, one due 3 months after 
date and the other 90 days after date? 

9. Write a demand note for $520.84, bearing interest at 6%, 
with yourself as payee and John W. Hayes as maker. 

10. Write a thirty-day negotiable note for $400, bearing 
interest at 6%, with William Y. Jones as maker and Thomas 
Morton payee. Indorse same to the order of J. C. Printz & Co. 

11. Write a principal-and-surety note for $80.50, bearing in- 
terest at the legal rate and drawn in favor of Henry A. Jones, 
with Elwood Baker as maker and Robert C. Lane as surety. 

12. Write a joint note, negotiable, bearing interest at 6% ; 
face of the note $1200, time 60 days, payee Howard Smith ; 
makers Horace Fritz and James R. Lind. 

13. Face of note $650, maker W. H. Holmes, payee Charles 
Martin, time 90 days; write a non-negotiable note, without 
interest 
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PARTIAL PAYMENTS. 

183. Partial Payments are payments in part on notes. 

184. An Indorsement is a record of a partial payment, 
with its date, made on the back of a note« 

185. The Merchants' Bole. 

When partial payments are made on an interest-bearing 
note, and settlement is made in a year or less, business men 
usually employ what is known as 

THE MERCHANTS' RULE. 

' Find the amount of the face of the note from its date to the day 
of setUemerd ; also, the ammLnt of each payment from Us date to 
the day of settlement 

Suhtra/st the sum of the amounts of the payments from the 
amount of the face of the note. 

WRITTEN EXERCISES. 

1. What amount is due Nov. 27, 1894, on a note for $800, 
dated Jan. 15, 1894, with interest at 6%, on which are the fol- 
lowing indorsements : May 3, 1894, $300 ; July 9, 1894, $400? 

Process. 
Amount of $800 for 10 mo. 12 da., $841.60 

$300 for 6 mo. 24 da., $310.20 
$400 for 4 mo. 18 da., $409.20 $719.40 

Arui,, $122.20 

The amount of $800 from Jan. 15th to Nov. 27th, or 10 mo. 12 da., is 
$84L60. 

The amount of $300 from May 3d to Nov. 27th, or 6 mo. 24 da., is 
$310.20. 

The amount of $400 from July 9th to Nov. 27th, or 4 mo. 18 da., ia 
$409.20. 

The sum of the amounts of the payments is $719.40, which subtracted 
from the amount of the face of the note leaves $122.20. 



it 
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2. What is due Dec. 20, 1890, on a note for $1200, dated 
Feb. 8, 1890, with interest at 6^%, on which is the following 
indorsement : June 5, 1890, 8800 ? 

S. What is due Dec. 24, 1888, on a note for J1600, dated 
Mar. 1, 1888, with interest at 6%, on which are the following 
indorsements : May 10th, $500 ; July 15th, $400 ? 

4. What is due Nov. 27, 1891, on a note for 82000, dated 
Jan. 1, 1891, with interest at 5%, on which are the following 
indorsements: Mar. 3, 1891, $600; May 7, 1891, $800? 

5. What is due Dec. 12, 1892, on a note for $2500, dated 
Feb. 6, 1892, with interest at 6%, on which are the following 
indorsements : Apr. 1, 1892, $800 ; June 4, 1892, $700 ; Aug. 
10, 1892, $500; Sept. 12, 1892, $300? 

6. On a note for $1860, dated Dec. 3, 1894, and bearing 
interest at 5^%, the following payments were made: Dec. 20, 
1894, $500; Jan. 24, 1895, $600; May 10, 1895, $300; Aug.. 
30, 1895, $250. How much is due Dec. 3, 1895? 

7. A note for $3200, dated Jan. 8, 1894, has the following 
indorsements on it: Feb. 20, 1894, $800; Apr. 20, 1894, $600; 
June 25, 1894, $500; Aug. 16, 1894, $400; Oct 25, 1894, 
$300. What is due Jan. 1, 1895, at 5% ? 

1S6. United States Rule. 

When partial payments are made on an interest-bearing 
note, and settlement is not made vjithin a year, the amount 
due is found by the following rule, adopted by the Supreme 
Court of the United States and nearly all the States : 

THE UNITED STATES RULE. 

Find the ammmt of the principal to a time when a payment, 
or the sum of the payments, equals or exceeds the interest due, 
and from this amount subtract the payments or the sum of the 
payments. 

Regard the remainder as a new principal, and proceed oa 
before to the time of settlement 
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WRITTBN BXBROISBS. 

1. What is due Aug. 18, 1893, on a note for $400, dated 
Apr. 1, 1891, with interest at 6%, on which are the following 
indorsements : Jan. 13, 1892, $50 ; Sept. 22, 1892, $10 ; Apr. 
25, 1893, $125. 

Process. 

Principal $400.00 

Int. to first payment, 9 mo. 12 da 18.80 

Amount due Jan. 13, 1892 $418.80 

First payment 60.00 

New principal $368.80 

Int. to second payment, 8 mo. 9 da. 15.31 

Int to third payment, 7 mo. 3 da. 13.09 

$397.20 

Sum of second and third payments 135.00 

New principal $262.20 

Int. from Apr. 25th to Aug. 18th, 3 mo. 23 da. . . 4.94 

Amount due Aug. 18, 1893 $267.14 

2. A note for $800, dated Apr. 4, 1892, had the following 
indorsements : 

June 4, 1893 $20 

Oct. 15,1893 . 300 

Feb. 20, 1894 350 

What was due Aug. 1, 1894, at 6% ? 

S, What is due May 10, 1891, on a note for $1600, dated 
Sept. 16, 1888, with interest at 5%, on which are the following 
indorsements : June 8, 1889, $400 ; Oct. 15, 1890, $500 ; Jan. 
15, 1891, $300? 

4. What is due Oct. 20, 1893, on a note for $2000, dated 
Mar. 6, 1890, with interest at 5^%, on which are the following 
indorsements: July 6, 1891, $150; Sept. 25, 1892, $200; May 
9, 1893, $250? 

5, What is due May 20, 1883, on a note for $2400, dated 
June 4, 1880, bn which are the following indorsements: Aug. 
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8, 1880, $180; May 2, 1881, $100; July 10, 1882, $50; Jan. 
15, 1883, $500 ? 

6. What is due Dec. 31, 1895, on a note for $1800, dated 
Oct. 10, 1891, with interest at 7%, on which are the following 
indorsements : Apr. 1, 1892, $55.50 ; July 21, 1893, $200 ; June 
15, 1895, $200? 

7. 
iS500 ChictigOf Mar. 5, 18S8, 

On demand f I promise to pay Oeorge M, Saylor, or order ^ 
three thousand five hundred dollars, for value received, with inter- 
est at ^%. 

S. R. Sozorth, 

Indorsed as follows: June 10, 1889, $1250; Sept. 4, 1889, 
$400 ; Jan. 15, 1890, $550 ; May 20, 1890, $600. How much 
was due Dec. 20, 1890 ? 



THE VERMONT RULE. 



Apply the first payment to the liquidation of the interest due 
on the face of the note or the debt at the time the payment is made. 
If the payment exceeds the interest, apply the surplus to the reduc- 
tion of the principal ; and so proceed till the time of settlement. 

Note. — Interest is not allowed on the simple interest remaining unpaid 
before settlement 



ANNUAL INTEREST. 

187. Annual Interest is simple interest on the principal 
and each year's interest, if unpaid, from the time it is due 
until the day of settlement. 

Annual interest is charged when the words " with interest 
payable annually'' are on the note. 
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WRITTBN S 



1. What is due on a note for $600 at 6% for 3 yr. 4 mo. 12 
da., interest payable annually ? 

The interest on $600 for 1 jr. at %% is $36. 

Prin., $600 . $36 $36 $36 



4mo.l2da. 



1 yr. 4 mo. 12 da. 



2 yr. 4 mo. 12 da. 



It is seen that the 

1st year's interest is unpaid for 2 yr. 4 mo. 12 da. 
2d " a u for 1 yr. 4 mo. 12 da. 

3d « « « for 4 mo. 12 da. 



Hence $36 is on interest for 4 yr. 1 mo. 6 da. 

P&OCESS. 

Principal $600 

Int of $600 for 3 yr. 4 mo. 12 da. at 6J6 .... 121.20 

Int of $36 for 4 yr. 1 mo. 6 da. at 6^ 8.86 

Amount due . . . $730.06 

2. What is due oh a note for $560 for 2 yr. 8 mo., interest 
payable annually at 6% ? 

3. What is the annual interest of $1260 for 2 yr. 9 mo. 15 
da. at 5% ? 

4. How much is due Apr. 1, 1894, on a note for $1000, 
dated July 15, 1891, interest payable annually at 8%, if the 
yearly interest has been regularly paid ? 

6. What is the annual interest of $1400 for 5 yr. 6 mo. 18 
da. at 5% if the interest for the first two years has been paid? 

6, What is due on a note for $840 at 5^% for 4 yr. 8 mo. 
18 da., interest payable annually, if the interest for the first 
year has been paid? 

7. What is due on a note for $960 at 4% for 5 yr. 10 mo. 
12 da., interest payable annually, if the interest for the first 
two years has been paid? 
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COMPOUND INTEREST. 

188. Compound Interest is interest on both principal and 
interest if the interest is unpaid when due. 

WRITTEN EXERCISES. 

1. What is the compound interest of $300 for 2 yr. at 6% ? 

Process. The interest for 1 yr. is $18, which^ 

1300 => 1st prin. added to $300 gives $318, the principal 

18 = Int. for 1st yr. for the second year. 

$318 = 2d prin. The interest of $318 for 1 yr. is $19.08, 

19.08 =. Int. for 2d yr. which added to $318 gives $337.08, the 

$337.08 = Comp. amt. compound amount for 2 yr. 

300.00 = 1st prin. Subtracting the principal $300 from 

$37.08 « Comp. int, Aw. $337.08 gives the compound interest, 

$37.08. 

RULE. 

Find the amount of the principal for the first period of tiine. 
. Find the amount of this new principal for the second period^ 
and thus continue until the end of the time, 

Svbtrad the first principal from the last amount, and the result 
wiM be the compound interest 

If the interest is compounded semiannually, the rate is one- 
half the annual rate; if quarterly, one-fourth the annual 
rate, etc. 

Find the compound interest of — 

2, $300 for 2 yr. at 6%. 4. $1000 for 4 yr. at 7%. 

5. $400 for 3 yr. at 5%. 6. $2000 for 3 yr. at 4%. 

6, If the interest on $500 is compounded annually for o> 
years, at what rate per cent, would the simple interest on the 
same principal for the same time equal the compound interest ? 

The work may be greatly shortened by using the table on 
page 208. 
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COMPOUND INTEEEST TABLE. 





Amount of $1 at Compound Interest from 1 to 20 Years. 


Yrs. 

1 


1^ per cent. 


2 per cent. 


2k per cent. 


3 per cent. 


3^ percent 


4 per cent. 


1.015000 


1.020000 


1.025000 


1.030000 


1.035000 


1.040000 


2 


1.030225 


1.040400 


1.050625 


1.060900 


1.071225 


1.081600 


8 


1.045678 


1.061208 


1.076891 


1.092727 


1.108718 


1.124864 


4 


1.061364 


1.082432 


1.103813 


1.125509 


1.147523 


1.169859 


6 


1.077284 


1.104081 


1.131408 


1.159274 


1.187686 


1.216653 


6 


1.093443 


1.126162 


1.159693 


1.194052 


1.229255 


1.265319 


7 


1.109845 


1.148686 


1.188686 


1.229874 


1.272279 


1.315932 


8 


1.126493 


1.171660 


1.218403 


1.266770 


1.316809 


1.368569 


9 


1.143390 


1.195093 


1.248863 


1.304773 


1.362897 


1.423312 


10 


1.160541 


1.218994 


1.280085 


1.343916 


1.410599 


1.480244 


11 


1.177949 


1.243374 


1.312087 


1.384234 


1.459970 


1.539454 


12 


1.195618 


1.268242 


1.344889 


1.425761 


1.511069 


1.601032 


13 


1.213552 


1.293607 


1.378511 


1.468534 


1.563956 


1.665074 


14 


1.231756 


1.319479 


1.412774 


1.512590 


1.618695 


1.731676 


15 


1.250232 


1.345868 


1.448298 


1.557967 


1.675349 


1.800944 


16 


1.268985 


1.372786 


1.484506 


1.604706 


1.733986 


1.872981 


17 


1.288020 


1.400241 


1.521618 


1.652848 


1.794676 


1.947901 


18 


1.307341 


1.428246 


1.559659 


1.702433 


1.857489 


2.025817 


19 


1.326951 


1.456811 


1.598650 


1.75a506 


1.922501 


2.106849 


20 


1.346855 


1.485947 


1.638616 


1.806111 


1.989789 


2.191123 


Yrs. 

1 


5 per cent. 


6 per cent. 


7 per cent. 


8 per cent. 


9 per cent. 


10 per cent 


1.050000 


1.060000 


1.070000 


1.080000 


1.090000 


1.100000 


2 


1.102500 


1.123600 


1.144900 


1.166400 


1.188100 


1.210000 


3 


1.157625 


1.191016 


1.225043 


1.259712 


1.295029 


1.331900 


4 


1.215506 


1.262477 


1.310796 


1.360489 


1.411582 


1.464100 


5 


1.276282 


1.338226 


1.402552 


1.469328 


1.538624 


1.610510 


6 


1.340096 


1.418519 


1.500730 


1.586874 


1.677100 


1.771561 


7 


1.407100 


1.503630 


1.605781 


1.713824 


1.828039 


1.948717 


8 


1.477455 


1.593848 


1.718186 


1.850930 


1.992563 


2.143589 


9 


1.551328 


1.689479 


1.838459 


1.999005 


2.171893 


2.357948 


10 


1.628895 


1.790848 


l.%7151 


2.158925 


2.367364 


2.593742 


11 


1.710339 


1.898299 


2.104852 


2.331639 


2.580426 


2.853117 


12 


1.795856 


2.012197 


,2.252192 


2.518170 


2.812665 


3.138428 


13 


1.885649 


2.132928 


2.409845 


2.719624 


3.065805 


3.452271 


14 


1.979932 


2.260904 


2,578534 


2.937194 


3.341727 


3.797498 


15 


2.078928 


2.396558 


2.759031 


3.172169 


3.642482 


4.177248 


16 


2.182875 


2.540352 


2.952164 


3.425943 


3.970306 


4.594973 


17 


2.292018 


2.692773 


3.158815 


3.700018 


4.327633 


5.054470 


18 


2.406619 


2.854339 


3.379932 


3.996019 


4.717120 


5.559917 


19 


2.526950 


3.025600 


3.616527 


4.315701 


5.141661 


6.115909 


20 


2.653298 


3.207136 


3.869684 


4.660957 


5.604411 


6.727500 
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7. What is the compound interest of $500 for 5 yr. at 5% ? 

Pbocess. According to the table, the compound amount 
f.276282 of 11 for 5 yr. at 5% is 11.276282, and deducting 
500^ |1 the compound interest of |1 is $.276282; 



f 138.141000, Ans. hence the compound interest of |500 is 500 

times $.276282, which is $138,141. 

Find the compound interest of — 

S. $800 for 10 yr. at 6%. 

9. $1200 for 8 yr. at 7%. 

10. $2000 for 16 yr. at 10%. 

11. $480 for 4 yr. 3 mo. at 6%, payable quarterly. 

12. $240 for 8 yr. 6 mo. at 5%, payable semiannually. 

13. What is the difference between the simple and the com- 
pound interest of $840 for 3 yr. 4 mo. 24 da. at 6% ? 

14. Find the simple, the exact, the annual, and the com- 
pound interest of $365 for 2 yr. 6 mo. at 6%. 

DISCOUNT. 
189. Trade Discoimt. 

Trade Discount is a reduction made in the price of an 
article. 

Frequently in trade several discounts are made; as, "10 
and 5 off/' meaning 10% off, and 6% off the remainder. 

WRITTEN EXERCISES. 

1. What is due on a bill of $400, subject to a discount of 
20% and 10%? 

Process. -^ reduction of 20% will leave 80% ; a 

100% 1400 second reduction of 10% i» t*^ of 80%, or 

^ ^ ; 8 % off, leaving 72% . 

80% $288.00, ^tw. ' ^ .^.^^. \,^ . ».^r^ 1.. 1. . 
8^ ' 72% of $400 is .72 times $400, which is 

72% $288. 

f^. What is due on a bill of $600 at 15% discount and 3% 
off for cash ? 
14 
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3. What is the cash value of a bill of $84 at a discount of 

4. A bought goods to the amount of $300, and obtaincfd a 
discount of 20% and 5% off for cash; how much did he pay 
for the goods ? 

5. Find the net amount of a bill for $250, subject to a dis- 
count of 30% and 10% off. 

6. What reduction from the price of an article is 25% and 

10% off? 

7. What reduction from the price of an article is 5%, 10%, 

and 20% off? 

8. B bought goods to the amount of $240, and obtained a 
discount of 20% and 12^% ; how much did he pay for the 
goods ? 

9. What must a merchant ask for an article which cost $40, 
so that he may fall 20% and still gain 10% ? 

10. A merchant marks goods 20% above cost, and sells at 
12^% below the list price; what per cent, does he gain? 

11. At what per cent, above cost must goods be marked so 
that after falling 20% there may still be a gain of 20% ? 

12. A merchant marks goods 30% above cost, and then selld 
them at a discount of 25% from the list price ; does he gain 
or lose, and what per cent.? 

13. Find the net amount of a bill for $560, subject to dis- 
counts of 20%, 15%, 10%, and 5%. 

1j^ At what per cent, above cost must a merchant mark 
an article so that he may sell at a discount of 20% fron^ 
the list price and still have a profit of 40% ? 

15. At what per cent, above cost must goods be marked so 
that after falling 10% from the list price there shall still be a 
gain of 15% ? 

16. What must I ask for an article which cost $200, so that 
I may fall 15% from my asking price and still have u profit 
of 10% ? 
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190, True Discount. 

The Present Worth of a sum of money due at some future 
time without interest is such a sum as, being on interest for 
the given time, will amount to the given sum. 

191. The True Discount is the difference between the 
given sum and the present worth. 

Thus, if j^l06 is due 1 yr. hence without interest, the present 
worth is $100, since $100 on interest for 1 yr. at 6% will amount 
to $106. The true discourU is $106 — $100, or $6. The true 
discount is, therefore, the interest of the present wortL 

WRITTEN EXERCISES. 

i. What is the true discount of $413 due 3 yr. hence, at 6% ? 

Process. The amount of $1 for 3 yr. at 

$1.18)$413.()0(350 6% is $1.18. 

?5£ Hence the present worth of $1.1 8 



590 
590 



is $1, and $413 will give a present 
worth of as many dollars as $1.18 
QCQ is contained times in $413, which 

~6^ Discount. '^^^^' . 

Subtracting the present worth, 

$350, from the given amount, $413, leaves the true diacounty $63. 

RULE. 

To find the present worth, divide the giveti sum by the amount 
of$l. 

To find the true discount, subtract the present worth from the 
given sum. 

Find the true discount of— 

2, $800 due 2 yr. hence at 6%. 

5. $400 due 3 yr. 8 mo. hence at 6%. 
i. $360 due 2 yr. 10 mo. hence at 59&. 

6. $1200 due 4 yr. 6 mo. hence at 8%. 
6. $700 due 5 mo. 18 da. hence at 6%. 
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Find the true discount of — 

7. $3000 due 4 mo. 21 da. hence at 5%. 

8. $2000 due 1 yr. 6 mo. 12 da. hence at 6%. 

9. A bought $300 worth of goods on 6 mo. credit, but was 
offered 4% discount for cash ; what is the gain by paying cash, 
money worth 6% ? 

10. B rents his house to A for $300 cash, or $80 a quarter 
payable in advance ; which is the more profitable to A, and 
how much ? 

192. Bank Discount. 

Bank Disoonnt is a sum of money charged by a bank for 
the payment of a note before it becomes due. It is the simple 
interest on the face of the note for the given time. 

Note. — In Pennsylvania, Maryland, and Missouri both the day of dis- 
count and the day of payment are reckoned. A 30-day note in the first 
two states would be discounted for 31 days, and in Missouri, where three 
days of grace are allowed, for 34 days. 

193. The Proceeds of a note is the face less the discount. 
In discounting an interest-bearing note the discount is esti- 
mated on the amount due at maturity, 

CASE I. 

Given the flsLce of the note, the time, and the rate, 
to find the discount and proceeds. 

WRITTEN EXERCISES. 
1. What is the bank discount of a three-month note for 
$720, discounted at 6 % ? 

Pbocbss. fpjjg simple interest of $720 for 3 mo. at 

3 mo., J of 3 - .015^ g^^ i^ ^^^^ 

' QQQ Since hank discount and simple interest 

]05 ai*e the same, $10.80 la the bank discount 

$10,800, Ana. required. 



DISCOUNT. ' 213 

RULE. 

Find the simple interest on the face of the note for the specified 
time, for the discount. 
Subtract the discount from the face to find the proceeds. 

Find the bank discount — 

£. Of $400 for 30 da. at 6%. 
S. Of $600 for 60 da. at 5%. 

4. Of $80.60 for 3 mo. at 7%. 

5. Of $780 for 18 da. at 8%. 

6. Of $1000 for 2 mo. 12 da. at 6%. 

7. Of $950.50 for 90 da. at 7%. 

8. Find the proceeds of a 60-day note for $1260, discounted 
at 5%. 

9. Find the bank discount of a note for $1600 due in 3 mo., 
discounted at 5%. 

10. How much should a bank pay for a 4-month note whose 
face is $2400, if discounted at 6% ? . 

11. Find the proceeds of a note for $5000 payable 3 mo. 
after date, with interest at 6%, if discounted at 5^%. 

12. Find the bank discount of a note for $3600, dated Mar. 
6, 1894, and payable 3 mo. after date, with interest at 5%, if 
discounted May 13, 1894, at 6%. 

13. Find the proceeds of a note for $1200, dated July 24, 
1894, payable 90 days after date, with interest at 5J^%, and 
discounted Sept. 1, 1894, at 6%. 

14. Find the difference between the true discount and the 
bank discount of $1090, due 1 yr. 6 mo. hence, discounted at 
6%. 

15. Find the difference between the true discount and the 
bank discount of a note for $10175, due 90 days hence, dis- 
counted at 7%. 

16. Find the proceeds of a note for $900, dated July 5, at 
90 days, discounted August 14, at 6%. 
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CASE II. 

194. (Hven the time, the rate, and the proceeds, to 
find the face. 

WRITTEN EXERCISES. 

i. What is the face of a note which when discounted for 60 
days at 6% yields $800? 

Process. 
^IQQ The interest of $1 for 60 

60 da., J of 60 = Joi [$808.0808+ da. at 6% is $.01, which sub- 
Proceeds of $1 = $.99)$800.0000 tracted from $1 gives a pro- 

792 ceeds of $.99. 

800 If every dollar of the face 

•7^" gives a proceeds of $.99, 

f Q9 *^ S^^® * proceeds of $800 

• — -— will require as many dollars 

rjqn ^ '^^ i^ contained times in 

^ $800, which is $808.0808 + . 

RULE. 

Divide the given proceeds by the proceeds of $1 for the specified 
time, 

2, I wish to borrow $2000 from a bank for 90 days; for 
what sum must I give my note, discount at 6%? 

3. What must be the face of a note which when discounted 
at 5 % for 3 mo. will yield $240 ? 

4' For what sum must I give my note for 60 days, so that 
when discounted at 6% it will yield $1200? 

5, A broker bought a 90-day note for $40 less than its face ; 
what was the face, discounted at 6% ? 

6, Mr. Byerly drew his note for 30 days, which when dis- 
counted at 1 % a month yielded $2800 ; what was the face ? 

7, For what sum must a note be drawn for 6 mo. to yield 
$1800 when discounted at 6% ? 
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8. I wish to borrow $1500 from a bank for 3 mo. ; for what 
sum must I give my note, discounted at 8% ? 

9. A merchant received a 90-day note in payment for a 
qjiantity of flpur: he at once had it discounted at 6%, and 
received $720; for what sum was the flour sold? 

10. Mr. Evans presented a 3-rao. note at a bank, which 
when discounted at 8% yielded $1200; required the face. 

11. What is the face of a 90-day note, which when dis- 
counted at 1J% a month yields $953.50? 

12. A merchant received a 6-mo. note in payment for goods 
sold : he at once had it discounted at 1% a month, and received 
$1878 ; for what sum were the goods sold? 

a • a 

STOCKS AND BONPS. 

195. Stock is a term applied to the capital of a company ; 
it is usually divided into equal paiiis called Shares. 

196. The Par Value of a share is its face value, and the 
price at which it is selling is its Market Value. If it is sell- 
ing for more than its face value, it is said to be above par, or at 
a premium ; if it sells for less than its face value, it is said to 
be helow par, or at a discount, 

197. A Dividend is a sum paid to the stockholder out of 
the gains of the company. An Assessment is a sum required 
of the stockholders to meet the losses of the company. 

198. Bonds are the interest-bearing notes of a corporation 
or government. They are of two kinds — Registered Bonds and 
Coupon Bonds. 

199. Stocks and bonds are usually quoted at their market 
value, which is a certain per cent, of the par value. 

Thus, if stock is quoted at 105, it is selling at 5% above 
par; if it is quoted at 95, it is selling at 5% below par* 
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Bonds are usually named from the rate of interest they bear 
and the year in which they mature. 

The following are the quotations of the United States bonds 
in the market of March 5, 1894 : 

Bid. Asked. 

U.S. 4'8, 1907, reg 112| 113^ 

U. S. 4^8, 1907, coup 114 114| 

New 5'8, reg., 1904 '. 117^ 117| 

New 5's, coup., 1904 117f 117^ 

Currency 6'8, 1895 102 

6*8,1896 104 

6'8, 1897 107 

e% 1898 110 

200. Brokerage is a commission charged by a broker for 
buying and selling stocks and bonds. 

The brokerage is usually i% of the par value, and will be 
so regarded in this book. 

The brokerage being estimated on the par value, it may be 
added to or subtracted from the market value of a share. 

Thus, if stocks are bought at 108J^, and the brokerage is 
\%, the stocks cost 108f ; if they are sold at 108|^, the pro- 
ceeds of a share are 108f. 



WRITTEN EXERCISES. 

1. What will 40 shares of New Jersey Central stock cost at 
113|, brokerage J% ? 

Process. 



$113 



113 



i One share will cost $113} plus $J brokerage, or $113f, 



^^ and 40 shares will cost 40 times $113f, which is $4545. 
$4545 
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2. What will 88 shares of New Jersey Central cost at 116^, 
brokerage ^ % ? 

S. What is realized from the sale of 105 shares of Chicago 
and Northwestern at 104 J, brokerage |% ? 

4- What must I pay for 15 shares of Del., Lack, and AVest- 
ern at 165^, brokerage \% ? 

5. Find the proceeds from the sale of 60 shares of New 
York Central at 100 j/ brokerage \%. 

6. Find the cost of 80 shares of Delaware and Hudson 
stock at 140 J, brokerage \%. 

7. Find the cost of $16000 U. S. 4's, 1907, at 112f , broker- 
age i%. 

8. What is the cost of $10000 U. S. New 5's, coup., 1904, 
at 117|, brokerage \%t 

9. How many shares of U. S. 4's, 1907, at 112|, can be 
bought for $5643.75, brokerage i% ? 

10. How many shares of Lake Shore and Michigan at 126|- 
can be bought for $15875, brokerage -|^% ? 

11. What is the cost of 125 U. S. 6's at 104, brokerage 

12. B sold stock at 97^, brokerage |%, receiving $6232; 
how many shares did he sell? 

13. How many shares of bank stock at 122^ can be bought 
for $4156.50, brokerage |% ? 

14- How many shares at 11 Of can be bought for $4088.50, 
brokerage J^% ? 

15. How many shares must a broker sell to realize $10.50, 
commission at -J-% ? 

16. A broker realizes $37.62^ per week from the sale of 
stock Bt \% ; how many shares does he sell, and what is their 
market value at 105 per share ? 

17. If 90 shares of Penna. K. K. stock are bought for $9405, 
including a brokerage of i%, what is the market value of 
the stock? 
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18. B realized $11337.50 from the sale of $10000 worth of 
stock, after paying \% brokerage ; what was the quoted price 
of the stock ? 

19. If my quarterly dividend is $92.50 at 2J%, how many 
shares do I own ? 

20. Mr. Martin will sell 72 shares of bank stock for $8685, 
including the brokerage at |^% ; what premium does he ask? 

2L K $10000 worth of stock is bought for $9737.50, in- 
cluding the brokerage at ■!-%, what is the discount? 

22, Mr. Lyte bought 240 shares of stock at 2f % below par, 
and sold them at 5^% above par; what was his gain if he 
paid brokerage on both transactions at -J-^ ? 

28, My broker bought 64 shares of Jersey Central at 114 J, 
and sold it at 121^; what was my profit and what was his 
commission, brokerage \%^ 

24. What annual income would I receive by investing 
$2882.75 in 6% stock, bought at llOf, brokerage i% ? 

Process. 
$110.75 The cost of 1 share, including 

$lia875)$2882.750(26 shares. *^^ brokerage, is 1110.875; then 

221750 for $2882.75 I can buy 26 shares. 

665250 The income on 1 share is $6, 

665250 

jg and on 26 shares it is 26 x $6, 

26 which is $156. 

$156, Ans. 

26, What annual income will be realized from investing 
$7200 in 5% stock at 112f, brokerage i%? 

26, What annual income will be realized from investing 
$7155 m 4% bonds at 99 J, brokerage ^% ? 

27, What annual income will be realized from investing 
$141000 in U. S. S's at 117f, brokerage \% ? 

28, B paid $10989 for U. S. 6*8 at 110|, brokerage \% ; 
what was his income? 
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29, What amount must be invested in 6^% stock at 121|, 
brokerage \%, to realize an annual income of $1365? 

Peocess. 

$6.5)$1365.0(210 shares. $121} 1121.76 
130 t 210 

65 $121} 121750 

65 24350 



00 125567.50, Ans. 

1 share yields |6J ; to yield $1365 will require 210 shares. 
1 share costs $121}; 210 shares will cost 210 times $121}, which is 
$25567.50. 

30. What amount must be invested in 4^% stock at 103f, 
brokerage |%, to realize $477? 

31. What amount must be invested in U.S. 5's at 117|, 
brokerage |^%, to secure an annual income of $150? 

32. What sum must I invest in U. S. &a at 111|, brokerage 
J%, to secure an annual income of $420? 

33. What sum must be invested in U. S. 5's at 116^, broker- 
age -J^%, to secure an annual income of $160? 

34. What sum must be invested in U. 8. 4's at 114, broker- 
age ■J-%, to secure an annual income of $1000? 

35. If I buy 0% stock at 83/^, brokerage \%, what per 
cent, does the investment pay? 

Process. 1 share costs $83J; then $83J multiplied 

$83})$5.00(.06, or 6% by some rate gives $5. That rate is $5 -?- 
^91 $83i, which is .06, or 6%, Ans. 

36. If 6% stock is bought at 120, what per cent, does the 
investment yield ? 

37. If 7% stock is bought at 139f, brokerage \%, what is 
the rate of income ? 

38. What must be paid for 5% bonds to yield 6% interest 
on the investment, brokerage not considered ? 

39. What rate of interest do I realize on my investment by- 
buying Georgia 6'8 at 112|; brokerage |% ? 
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Jfl, What is the annual income from investing 94446 in 
5J % stock, at 92^, brokerage |% ? 

Jfl, What sum must be invested in 6J% stock at 106^ to 
yield an annual income of $625, brokerage not considered ? 

Ji2, Which is the better investment, 7% stock at 122^^, or 
6% stock at 105|, brokerage |% ? 

J^S. AVhat must I pay for stock which pays a 9% dividend 
to realize 6 % on my investment ? 

^, What rate of interest is made by buying stock which 
pays a 4% semiannual dividend at 159^, brokerage \^o ? 

^5. How much must be invested in 4^% stock at 92f, 
brokerage ^%, to yield an annual income of $166.50? 

MISCELLANEOUS PROBLEMS. 

1, A sold his house for $4000, and thereby cleared 20% of 
this amount ; what would he have gained % by selling it for 
$3600 ? 

2, What must I ask for an article worth $18, so that I may 
fall 10% on my asking price and still gain 20% ? 

5. What is the gain per cent, by buying an article at 20% 
below cost and selling it at 12% above cost? 

4. An agent sold goods on 4% commission : after deducting 
his commission he sent his employer a check, which being dis- 
counted at 6% for 30 days yielded $3000; what was the 
amount of the sales? 

6, I gave a note worth 1 % premium for 40 shares of stock 
at 3J% discount; what was the face of the note? 

6. My agent bought goods on 3% commission : I sent him a 
note for $2400 due 60 days hence, which when discounted at 
6% paid both the commission and the cost of the goods; find 
the commission. 

7. I sent my agent a note for 90 days with which to pur- 
chase goods on 2^% commission: -he had the note discounted 
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at a bauk, and af^«r retaining his commission bought $1800 
worth of goods ; what was the face of the note ? 

8. My house is insured for f of its real value at 1\% : in a 
recent fire it was burned down, and I lost $2481 ; what was 
the value of the house? 

P. What is the interest of $325.62 for 4 yr. 6 mo. 17 da. 
at ^% ? 

10. Find the exact interest of $780 from June 14, 1891, to 
Jan. 22, 1892, at 7%. 

11. Find the annual interest of $460 for 3 yr. 6 mo. 10 da. 
at 5%. 

12. A paid B a debt which had been standing for 3 yr. 2 
mo. 29 da. at 6% : the amount was $750 ; what was the origi- 
nal debt ? 

13. How long must $800 be on interest at 5^% to give $210 
interest ? 

14. At what rate will $905.16 for 2 yr. 3 mo. 4 da. give 
$112.57 interest? 

15. A 90-day note for $450, with interest, was paid in 50 
days ; what amount was due if discounted at 6% ? 

16. What is the difference between the simple interest and 
compound interest of $500 for 5 yr. 5 mo. 5 da. at 5% ? 

17. What is the true discount of $800, due 4 yr. 4 mo. 4 da. 
hence at 6% ? 

18. What are the proceeds of $240, due 60 days hence, dis- 
counted at a bank at 5% ? 

19. For what sum must I give my note for 90 days, bearing 
interest at 6%, which when discounted at 5^% will yield 
$600? 

20. What must I pay for Pennsylvania 6*s to realize 7% on 
my investment, brokerage \%t 

21. At what price must 4J% stock be bought to yield the 
same per cent, on the investment that a 6% stock yields when 
bought at 110} ? 
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RATIO AND PROPORTION. 

201. Ratio. 

The Ratio of two similar Dumbers is the quotient obtained 
by dividing the first by the second. 

Thus, the ratio of 8 to 4 is |, or 2 ; it may also be expressed 
8:4. 

The Terms of a ratio are the numbers compared. 

The first term of the ratio is called the Antecedent, and 
the second term the Consequent. 

Since a ratio can be expressed as a fraction, 

Both terms of a ratio may he multiplied or divided by the same 
number without changing its value, 

A Simple Ratio is the ratio of two numbers ; as, 8 : 4. 
A Compound Ratio is the product of two or more simple 
ratios; as, (4 : 6) X (8 : 3), or | X f 



WRITTEN EXERCISE 3. 


What is the ratio of— 




1. 12 to 4? 


7. 8bu.:56bu? 


2. 4 to 40? 
S. 1 to^? 
^. |tof? 
S. 44 to 10 ? 


^. |yd.:iyd.? 
9. fyd. :f ft.? 
' 10. $2]^: $15? 
11. £8 :5 s.? 


6. 16 to 72? 


i^.H:»? 


222 
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IS. What is the ratio of 4 lb. 8 oz. to 1 lb. 2 oz. ? 
IJf. What is the ratio of £5 8 s. to £3 4 s. ? 

15. Which ratio is the greater, 49 : 56 or 64 : 72 ? 

16. The antecedent is 8 and the consequent is 16 ; what is 
the ratio ? 

17. The consequent is 17 and the ratio is 34 ; what is the 
antecedent? 

18. The antecedent is 512 and the ratio is 8 ; what is the 
consequent ? 

202. Simple Proportion. 

A Proportion is an equality of ratios. 

Thus, 4 : 8 = 5 : 10 is a proportion, and may be Writteir f 

A Simple Proportion is a proportion in which both ratios 
are 9im:ple (Art. 201) ; as, 6 : 3 = 8 : 4. 

A Proportion may be read in two ways ; thus, 4:8 = 5:10 
18 read " the ratio of 4 to 8 equals the ratio of 5 to 10 ;" or 
simply, " 4 is to 8 as 5 is to 10." 

203. The Terms of a proportion are the four numbers used 
in the comparison. 

In a proportion— 

The Antecedents are the first and third terms. 
The Consequents are the second and fourth terms. . 
The Extremes are the first and fourth terms. 
The Means are the second and third terms. 
The Couplets are the ratios compared. 

Thus, in the proportion 4 : 8 = 5 : 10, 

4 and 5 are the antecedents. 8 and 10 are the consequents. 

4 and 10 are the extremes. 8 and 5 are the means. 

4 and 8 are the first couplet. 5 and 10 are the second couplet. 
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PRINCIPLES. 

204. — ^1. In every proportion the prodvjd of the means is equal 
to the product of the extremes. 

Thus, in the proportion 4 : 8 = 5 : 10, 

8 X 5 = 4 X 10. 

2. Either mean equals the product of ike extremes divided by 
the other mean* 

Thus, in the proportion 4 : 8 = 5 : 10, 

^ 4X10 - 4X10 
o = , or, 5 = • 

5 ' ' 8 

3. Either extreme equals ijjs product of the means divided by 
the other extreme. 

Thus, in the proportion 4 : 8 = 5 : 10, 

. 8X5 ,. 8X5 

*=-io-''''^^=-r- 



5. ( ) : 8 = 10 : 40. 
^. 9 : ( ) = 7 : 21. 
7. 6 ; 5 = ( ) : 11. 
<^. 8 : 4 = 12 : ( ). 



WRITTEN EXERCISES. 

Find the term that is wanting in — 

i. 4 : 6 = 8 : ( ). 
^. 9 : 5 = ( ) : 15. 
5. 8 : ( ) = 6 : 12. 
^. ( ) : 5 = 8 : 20. 

9. 10 lb. : 6 lb. = 6 : ( ). 

10. 140 men : 8 men = 70 : ( ). 

11. 5 gal. : 120 gal. = 8 : ( ). 

12. 420 oz. : 630 oz. = 12 : ( ). 

13. 570 yd. : 19 yd. = 116 : ( ). 
IJ^. 625 ft. : 25 ft. = 1200 : ( ). 
16. $640 : $3200 = 75 : ( ). 
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PROBLEMS IN PROPORTION. 

1. If 12 yards of cloth cost $54, what will 22 yards cost? 

It will be found most convenient to arrange the terms of the propor- 
tion so that the required result shall be in the fcmrth temij and the quan- 
tity which IS of the same kind as the answer in the third term. If we let 
X represent the required result, the proportion will be of the form — 

():()- $64 : X. 

The other two quantities, 12 yards and 22 yards, will form the first 
ratio; and since 22 yards will cost more than 12 yards, we place the 
greater number in the second term ; for, if the fourth term is to exceed 
the third, the second term must exceed the first. 

The proportion will then be 

12 yd. : 22 yd. = $54 : x. 

To avoid multiplying yards by dollars, we consider all the terms 
abstract Thus, 

12:22 = 54:a;. 

By Art. 204, Prih. 3, either extreme is equal to the product of the 
means divided by the other extreme. 

Whence x - ^^-^ - 99. 

12 

The cost of 22 yards is $99, Ans. 

2- If a pound of tea lasts 8 persons 105 days, how long will 
it last 21 persons? 

Since the answer is to be days, we put 105 days as the third term. 

It is evident that a pound of tea will last 21 persons less time than it 
will last 8 persons ; hence we put 21 for the first term and 8 for the sec- 
ond ;- for, if the fourth term is to be less than the third, the second term 
must be less than the first ; and we have 

21 : 8 « 105 : (?). 
Whence (?) - -^^|j^ - 40. 

The required time is 40 days. 
15 
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RULE. 

Put the quantity which is of the same kind as the answer far 
the third term. 

Place the greater of the other two numbers in the second term 
when the result is to he greater, and in the first term when the 
result is to be less, than the third term, and the remaining number 
in the unoccupied term. 

Divide the product of the m^ans by the given extreme. 

3. If 15 cords of wood cost $112.50, what will 34 cords 
cost? 

4. If 12 men can do a piece of work in 53 days, how long 
will it require 22 men to do it ? 

6. What will 75 acres of land cost, if 22 acres cost $3520 ? 

6. If 42 bushels of potatoes cost $25, what will 52 bushels 
cost? 

7. If 40 men can do a piece of work in 289 days, in what 
time can 17 men do it? 

8. If 3^ tons of coal cost $18, what will 14 tons cost ? 

9. If 7^ tons of coal can be bought for $46^, how many 
tons can be bought for $150? 

10. If 8 horses consume 14 tons of hay in a certain time, 
how much will 51 horses consume in the same time ? 

11. If 16 horses consume a quantity of oats in 142 days, 
how long will it last 40 horses? 

12. If a pole 57 feet high casts a shadow 42 ft. long, how 
long will be the shadow of a pole 114 ft. high ? 

13. A failed in business, and can pay only 62^ cents on 
each dollar of his indebtedness; how much will B receive, 
whose claim against A is $825.75? 

H. If 250 men can do a piece of work in 16f days, how 
long will it require 42 men to do it? 

15. If 12^ tons of hay cost $180.25, what will 81J tons 
cost? 
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16. A regiment of 960 men has provision for 40 days ; how 
long will it last if the regiment is reinforced by 240 men ? 

17. A walked 156 rods in 13 minutes ; how long will it take 
him to walk a mile ? 

18. If 96 men can dig a ditch in 41f days, how long will it 
require 57 men to dig it ? 

19. A garrison of 560 men has provision for 240 days : a 
reinforcement is received, and the provision lasts but 80 days ; 
how many men in the reinforcement ? 

20. If 125 acres of land cost $10500, what will 17 acres 
cost at S4 less an acre? 

21. If 42 men can do a piece of work in 64 days, how long 
will it take to do one-half of it if 12 men refuse to work? 

22. If 54 men can do a piece of work in 96 days, how long 
will it take to complete the work if 8 men leave when it is one- 
third done? 

23. If it requires 145 days to complete a piece of work by 
working 10 hours a day, how long will it take by working 1\ 
hours a day ? 

24. If a field 60 rods long and 20 rods wide cost $500, what 
will a field 15 chains long and 8 chains wide cost? 

25. A family of 10 persons have provision for 212 days: 
at the end of 42 days 2 persons leave; how long will the 
remainder of the provision last ? 

26. A's rate of working is to B's as 4 : 7 ; how long will it 
take A to do what B does in 63 days ? 

27. If 5 bu. 3 pk. of potatoes cost $4.60, what will 2 bu. 1 
pk. cost at the same rate? 

28. If a lot of ground 50 feet wide by 126 feet deep con- 
tains 700 square yards, how deep must a lot be that is 75 feet 
wide to contain the same area ? 

29. My watch gains 3 min. 10 sec. a day ; if it is set right 
on Monday morning at 6 a. m., what is the time by my watch 
on the following Saturday afternoon at 4 p. m., correct time? 
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205. Compound Proportion. 

A Compound Proportion is a proportion in which one or 
both ratios are compound (Art. 201) ; as, 



8:16 
4: 3 



1=6:9. 



PROBLEMS IN COMPOUND PROPORTION. 

i. If 8 men build 240 feet of wall in 60 days of 10 hours 
each, how many feet of wall will 12 men build in 80 days of 8 
hours each ? 

Since the answer is to be feet^ we make 240 feet the third term. 

If 8 men build 240 feet of wall, 12 men will build more wall, other 
things being equal ; hence the answer would be greater than the third 
term, and the first ratio is 8 : 12. 

Again, if 240 feet of wall are built in 60 days, in 80 days more wall 
can be built, other things being equal; hence the answer would be 
greater than the third term, and the second ratio is 60 : 80. 

Also, if 240 feet of wall are built by working 10 hours a day, a less 
number of feet of wall will be built by working 8 hours a day, other 
things being equal ; hence the answer would be lesa than the third term, 
and the third ratio is 10 : 8. 

The work therefore stands as follows : 

8:12) 
60 : 80 V = 240 : JB. 
10: 8J 

4 4 24 
Whence x - — ^ x ^fi x X9 ' "^^ 

^. If 40 men earn $1280 in 16 days, how much will 86 men 
earn in 31 days? 

S. If 12 men dig a trench 40 rods long in 24 days of 10 
hours each, how many rods can 16 men di^ in 18 days of 9 
hours each? 
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4- If 42 men can build a wall 56 rods long in 96 days, how 
many men will be required to build 63 rods in 84 days ? 

5. If $500 in 4 yr. at 6% gain $120 interest, how much will 
$560 gain in lOyr. at5%? 

6. If a man travel 360 miles in 15 days of 7 hours each, 
how far will he travel in 14 days of 10 hours each ? 

7. If a man travel 540 miles in 20 days of 10 hours each, 
how many hours a day must he travel to cover 630 miles in 25 
days? 

8. If 10 planks 18 ft. long, 16 in. wide, 2 in, thick cost $12, 
what cost 25 planks 16 ft. long, 15 in. wide, and 3 in. thick ? 

9. If 30 men, working lOliours a day, dig in 20 days a trench 
400 rods long, 4 ft. wide, and 5 feet deep, in how many days can 
36 men, working 8 hours a day, dig a trench 240 rods long, 5 
feet wide, and 6 feet deep ? 

10. If a piece of iron 7 feet long, 4 inches wide, and 6 
inches thick weighs 600 pounds, how much will a piece of 
iron weigh that is 16 feet long, 8 inches wide, and 4 inches 
thick? 

11. If 10 men can build 120 rods of fence in 12 days of 9 J 
hours each, how many hours a day will 16 men have to work 
to build 300 rods of fence in 25 days? 

12. If 24 men can build a wall 72 rods long, 6 feet wide, 
and 5 feet high in 60 days of 10 hours each, how many days 
will it take 32 men to build a wall 96 rods long, 4 feet wide, 
and 8 feet high, working 8 hours a day ? 

13. If from 40 cows, each giving 12 quarts of milk daily, 15 
cheeses of 40 pounds each are made in 15 weeks, how many 
cows will produce 25 cheeses of 60 pounds each in 12 weeks, 
if they give 10 quarts each daily ? 

14. If 12 compositors in 30 days of 10 hours each set up 25 
sheets of 16 pages each, 32 lines on a page, in how many days 
8 hours long can 18 compositors set up, in the same type, 64 
sheets of 12 pages each^ 40 lines on a page? 
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PARTNERSHIP. 

206. A Partnership is an a^ociation formed by two or 
more persons for the transaction of business. 

The Parinera are the persons forming the partnership. 
The Capital is the money invested. 

The Assets or Besources of a partnership are its property 
of any kind. 
The Liabilities are its debts. 

207. Simple Partnership. 

In Simple Partnership each partner's capital is invested for 
the same time, and the profits or losses ar^ divided in propor- 
tion to their capital 

« 

WRITTEN EXERCISES. 

1. A, B, and C form a partnership : A puts in $5000, B 
$4000, and C $3000 ; if they gain $3840, what is each one's 
share of the gain? 

The capital invested is $5000 + $4000 + $3000, or $12000. If $12000 
gain $3840, $1 will gain $.32. Then, 

A's share is 6000 x $.32 = $1600; 
B's share is 4000 x $.32 = $1280; 
C's share is 3000 x $.32 - $960, Arts. 

2. A and B formed a partnership : A put in $4200 and B 
$3400 ; they gained $1824 ; what was each man's share of the 
gain? 

3. A, B, and C engaged in business with a capital of 
$13000: A put in $5100, B $4800, and C the remainder; 
they gained $5200 ; what was each one's share of the gain ? 

4. Four men engaged in business: L put in $5000, M $6000, 
N $7000, and O $8000 ; they lost $3380 ; what was each one's 
share of the loss ? 
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5. A and B engaged in business : A put in 5 times as much 
capital as B ; if they gained $1434, what was each one's share 
of the gain ? 

6. E failed in business, owing A J214, B $316, and C $470 ; 
what was the share of each creditor, if the resources of E 
amounted to $350.25? 

7. M, N, and P engaged in the hardware business with a 
joint capital of $7280: M put in twice as much as N, and P 
put in $1040; if they gained $1820, what w^as each one's 
share of the gain? 

S, A, B, and C engaged in business, A putting in f as much 
capital as B, and B f as much as C ; if they gained $3610, 
what was each one's gain ? 

9, A man dying willed $5000 to each of two daughters, 
$4000 to each of three sons, and $8000 to his widow : on set- 
tling the estate it was found to be $25,000 ; how should it be 
divided ? 

10, A, B, and C engaged in business with a joint capital of 
$25,000: at the end of the year A's share of the gain was 
$1620, B's $2214, and C's $2416; required the capital of 
each. 

11, Three farmers raised 500 bushels of wheat on a tract of 
land cultivated by them conjointly : they agreed that A should 
take \, B ^, and C J of it ; but after this division there is a 
remainder ; how should it be divided ? 

1^. A, B, and C formed a partnership to operate a dairy: 
A contributed $500, B $700, and C 24 cows ; the first year 
they gained $1728, of which C received $768 ; what were A's 
and B's gain and the average value of C's cows? 

13. M, N, and O buy a property for $12,000 : M contributes 
$4500, N $3000, and O the remainder ; the rents received from 
this property amount to $100 per month, and the taxes and 
other expenses to $180 per annum ; what is each man's yearly 
share of the proceeds? 
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208. Compound Partnership. 

In Compound Pariaiership each partner's capital is in- 
vested for unequal periods of time, and the profits or losses are 
divided in proportion to the capital and the length of time it 
is invested. 

WBITTEN EXERCISES. 

i. A, B, and C form a partnership : A puts in $300 for 5 
months, B $500 for 6 months, and C $700 for 7 months ; they 
gain $1974 ; what is each partner's share of the gain ? 

Investing — 

$300 for 5 mo. is the same as $1500 for 1 mo. 
$500 " 6 " " " $3000 " 

$700 " 7 " " " $4900 *• 

If the gain of $1500 + $3000 + $4900, or $9400, for 1 mo. is $1974^ 
the gain on $1 for 1 mo. is $.21. Then 

A's share is 1500 x $.21 » $315, 
B's « 3000 X $.21 = $630, 
Cs " 4900 X $.21 «= $1029, Ans. 

2, M and N formed a partnership : M put in $2300 for 8 
months and N $3200 for 7 months ; if they gained $1264.80, 
what was each one's share of the gain ? 

3, R and S formed a partnership: R put in $1100 for 9 
months, S $1300 for 11 months; they lost $726; what was 
each man's share of the loss? 

4, A, B, and C entered into partnership : A invested $325 for 
10 months, B $450 for 13 months, and C $300 for 14 months; 
they gained $798 ; what was each man's gain ? 

5, R, S, and T hire a pasture for $115.20: R puts, in 10 
cows for 3 months, S 12 cows for 3^ months, and T 16 cows 
for 4J- months; what should each man pay? 

6, A commenced business with $800 capital : at the end of 
4 months he took in B, with $1000 capital, and at the end of 
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8 months he took in C, with $1200 capital ; at the end of the 
year they had gained $2912 ; required the gain of each. 

7. M and N formed a partnership for one year : M put in 
$1600 at the beginning of the year and $900 at the end of 7 
months; N put in $1200 at the beginning of the year and 
$1200 at tRe end of 8 months ; they gained $4719 ; required 
the gain of each. 

8. A and B engaged in business for one year : A put in 
$2000 and B $3500; at the end of 8 months A put in $500 
and B drew out $900; they gained $8372; what was each 
man's share of the gain ? 

9. A, B, and C agreed to do a piece of work for $65.50 : A 
labored 8 days of 10 hours each, B 7 days of 9 hours each, 
and C 14 days of 8^ hours each; how much should each 
receive ? 

10. M, N, and P entered into partnership for one year : M 
put in $1500, and at the end of 7 months added $900; N put 
in $2000, and at the end of 9 months took out $500 ; P put in 
$1800, at the end of 5 months put in $600, and at the end of 

9 months took out $1100; they gained $4650.60; what was 
each man's share of the gain ? 

11. A, B, and C entered into partnership for one year : at 
the beginning of the year A put in $2000, B $2200, and C 
$2460 ; at the end of 5 months A added $800, G $600, and B 
took out $400 ; at the end of 8 months A took out $500, C 
$1240, and B added $1200; they gained $8476; what was 
each man's share of the gain? 

EQUATION OF PAYMENTS. 

209. Equation of Payments is the process of finding at 
what time several sums due at different times may all be paid 
together, with justice to both debtor and creditor. 

The time thus found is the Equated Time. 
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210. The Fooal Date is the date from which we begin to 
reckon in averaging an account. 

WRITTEN EXERCISES. 

7. A owes B $70 due in 4 months, and $80 due in 6 months; 
what is the average term of credit ? 



$70 

$80 
$150 


iTJiUSTRATION. 

4 mo. 


Pbocesr. 
■ 70 X 4 = 280 


6 mo. 


80 X 6 = 480 

160 )760(5 mo. 
7t'>0 


5 mo. 2 da. 

> ••• 


TWy-2da. 
"-• 5 mo. 2 da., Ans. 



A credit on $70 for 4 mo. is equivalent to a credit on $1 for 280 mo. 

A credit on $80 for 6 mo. is equivalent to a credit on $1 for 4B0 mo. 

Adding, A is entitled to a credit on $1 for 760 mo.; hence he is 
entitled to a credit on $150 for as many months as 150 is contained 
times in 760, which is 5^ months, or 5 mo. 2 da. 

2, I purchased the following bill of goods : 

May 5, a bill of $500 on 3 mo. credit, 
June 10, " $600 on 4 " 
Aug. 1, " $700 on 3 " 

When can I settle these bills in one payment without loss to 
either party ? 

Illustbation. 
$500, May 5th-3 mo. ^^^ 5^^^ 



$600, June lOth-4 mo . q^^ ^q^ 



$700, Aug. l8t-3 mo. ^^^^ ^^ 



Total, $1800 ~56Ja.,^ g,p^ 3^^^ ^^ 
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These bills begin at different dates and 
are due at different dates; hence, to av- 
erage them, we select the earliest date 
at which any of the bills become due 
(Aug. 5) from which to reckon times. 

The second falls due Oct 10, and the 
third Nov. 1. 

From Aug. 6 to Oct. 10 is 66 da. 

From Aug. 5 to Nov. 1 is 88 da. 

Proceeding as in £z. 1, we have a credit 
of 56 days after Aug. 5, which is Sept. 30. 

S, A owes $300 due in 8 months ; if he pays $80 in 3 months 
and $60 in 6 months, when should he pay the balance ? 



Process. 

600 X 00 =- 00000 
600 X 66 = 39600 
700 X 88 = 61600 

1800 )101200(56 + 
90 

112 
108 

56 da. after Aug. 5, which 
is Sept 30, Ans, 



Illustration. 



$300— 8 ma 



$80—5 mo. 



$60—2 mo. 



Balance $160 



pROCiSS. 

80 X 5 - 400 
60 X 2 « 120 

$300 $140 160)520(3} mo. 
140 480 

i 



Due in 3} mo., Ans. 

By paying $80 5 mo. before it is 
due and $60 2 mo. before it is due, 
A loses an equivalent of $1 for 520 
mo. 

Hence he is entitled to the use 
of the balance, $160, long enough 



$160 T% 

after it becomes due to equal $1 for 520 mo., which is i^jj of 520 mo., 
or 3} mo. 



4- M owes $400 due in 5 mo., $500 due in 6 mo., and $600 
due in 7 mo. ; what is the average term of credit ? 

5. Mr. Bowman bought goods as follows: Mar. 15, $300 on 
2 mo. credit ; Apr. 10, $400 on 3 mo. credit ; May 5, $500 on 
4 mo. credit ; what is the equated date of payment? 
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6. B sells goods to C on credit of 60 days as follows: Jan. 
14, 1894, a bill of 82000 ; Feb. 10, 1894, a bill of »1500 ; 
Mar. 25, 1894, a bill of $3000 ; find the equated time and 
date of payment. 

7. B borrowed $1200 for 6 mo. : at the end of 2 mo. he paid 
$400, and at the end of 4 mo. he paid $600 ; when should the 
balance be paid ? 

8. What is the average time of paying $120 due in 5 mo, 
$150 due in 6 mo., and $160 due in 4 mo.? 

9. What is the date of paying $60 due May 18, $130 due 
June 24, and $180 due Aug. 1 ? 

10. I gave B $12000 for 10 mo., ^ of which he paid in 4 
mo., and ^ of the remainder in 6 mo. ; how long may the bal- 
ance remain unpaid ? 

11. A merchant owes $2200 due in 9 mo. ; if he pays $800 
in 3 mo., $600 in 5 mo., and $400 in 7 mo., how long in justice 
may the balance remain unpaid ? 

12. I sold goods to Mr. Martin as follows : 

Oct. 14, 1893, a bill of $600 on 3 mo.' credit; 
Nov. 20, 1893, " $500 on 4 " 
Dec. 16, 1893, " $400 on 3 " 
Jan. 24, 1894, " $350 on 6 " 

Find the date of payment. 

13. A owes $800 due in 5 mo., $1200 due in 7 mo. ; if at the 
end of 5 mo. he pays $1400, when should the balance be paid ? 

14' Three 90-day notes bear date as follows : Apr. 10, 1894, 
$480 ; May 12, 1894, $520 ; June 14, 1894, $640. What is the 
average date of payment, counting three days of grace ? 

15. A sells B goods as follows : $200 in 90 days, $300 in 60 
days, $400 in 30 days, $500 in 10 days, and $600 cash ; what 
is the average term of credit ? 

16. A merchant owes $3300 due in 8 months ; if he pays 
$1200 in 3 mo., $1000 in 4 mo., and $500 in 6 mo., when 
should he pay the balance? 
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AVERAGING OF ACCOUNTS. 

211. Averaging of Accounts is the process of finding the 
time when the balance of an account may be paid with justice 
to both debtor and creditor. 



WRITTEN EXERCISES. 
i. When is the balance of the following account due ? 



Dr. 


John ff. Landis 


• 


Cr 


• 


1893. 










1893. 










Mar. 


15 


To Flour, 


1120 


00 


Apr. 


25 


By Cash, 


$100 


00 


Apr. 


20 


" « .2 mo. 


200 


00 


May 


24 


** Draft, 15 da. 


180 


00 


May 


28 


" " 1 mo. 


300 


00 


June 


16 


« Cash, 


200 


00 



Process. 



Mar. 15, 120 x 00 
June 20, 200 x 97 
June 28, _300 x 105 

$620 
520 

$100 



0000 
19400 
3 1500 

50900 
42260 

8640 



X 41 « 4100 
X 88 = 15840 
X 93 « 22320 



Apr. 25, 100 
June 11, 180 
June 16, 240 

520 42260 

8640H-100 = 86f. In practice 86 da. 
Mar. 15 + 86 da. = June 9th, Am, 



The payment for the flour sold Apr. 20th on 2 mo. credit is due June 
20th, and that sold May 28th on 1 mo. credit is due June 28th. The 
15-day draft of May 24th is due 18 days after May 24th, or June 11th. 

It will be seen that Mar. 15th is the earliest date at which any one of 
the items is due. Using this as the focal date, wc find the sum of the 
products on the debit side to be equivalent to $1 for 50900 days, and the 
sum of the products on the credit side to be equivalent to $1 for 42260 
days. Subtracting 42260 from 50900, there is a balance on the debit side 
equivalent to the use of $1 for 8640 days. 

In order to make the products on the debit side equal to the products 
on the credit side, it is evident that the balance of $100 must be paid 
after the focal date. Mar. 15th. Now, for the credit of $100 to be equiv- 
alent to $1 for 8640 days, it must have a credit of 86 days. 

Hence the account can be settled by paying $100 86 days after Mar* 
lath, or on June 9th. 
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2. When is the balance of the following account due ? 



Dr. 



William C. Ford. 



Or. 



1892. 
Aug. 
Oct 


16 
2 


ToCar*ge,60da. 
" Mdse., 


$250 
200 


00 
00 


1892. 

Sept. 
Sept 


20 
25 


By Cash, 
« Draft, 30 da. 


$100 
300 


00 
00 



Process. 



Oct. 15, 250 X 25 = 6250 
Oct 2, 200 X 12 - 2400 

$450 8650 

400 

$50 



Sept. 20, 100 X 00 
Oct. 25, 300 X 35 

$400 



0000 
10500 

10500 
8650 

1850 



1850 + 50 = 37 da. 37 da. back from Sept 20th is Aug. 14th, Am, 

Solving this problem as Ex. 1, we find that the balances are on oppo- 
site sides of the account 

Now, in order to make the products of both sides equal the credit 
of the balance, $50, for 37 days must be subtracted from the sum 
of the products on the credit side. This indicates that it should 
have been paid 37 days before the focal date, Sept. 20th, or on Aug. 
14th. 

» 

It IS evident from these examples thai if the two balances are 
on the same side of the aeeounty the equated time is after the focal 
date ; if they are on opposite sides of the account, the equated time 
is before the focal date, 

S, Find the equated time for paying the balance of the 
following account: 



Dr. 



Samuel P, Hambleton. 



Cr. 



1890. 
Aug. 
Sept. 


18 
24 


To Mdse., 


$400 
800 


1890. 

Sept. 
Oct. 


1 
12 


By Cash, 

U it 


$350 
650 
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4' Find the equated time for paying the balance of the 
following account: 



Dr. 



John L, Shroy. 



Cr. 



1891. 








1891. 










Jan. 


16 


To Mdse., 


$600 


Jan. 


18 


By Cash, 




$400 


Feb. 


1 


" " 30 da. 


500 


Mar. 


16 


" Draft, 


15 da. 


600 


Apr. 


10 


a « 


700 


May 


1 


" Cash, 




500 



6. Find the equated time for paying the balance of the 
following account: 



Dr 


1 

• 


Geo. W. Bickel. 


Cr. 


1892. 
May 
June 
July 


4 

6 

10 


To Mdse., 20 da. 
" « 30 da. 


$800 
500 
600 


1892. 

June 
July 
Aug. 


1 
2 
3 


By Draft, 2 mo. 
" Cash, 
" Draft, 30 da. 


$700 
500 
400 



6. Find the equated time for paying the balance of the 
following account : 



Dr 


• 


J. L. Lindsay. 


Cr. 


1898. 








1893. 




m 




Mar. 


4 


To Mdse., 30 da. 


$600 


Apr. 


5 


By Draft, 30 da. 


$1000 


Apr. 


1 


« u 


800 


May 


14 


" " 15 da. 


300 


June 


12 


" " 20 da. 


500 


July 


1 


" Cash, 


500 


Aug. 


18 


it u 


400 


Aug. 


30 


" Draft, 20 da. 


300 



Note 1. — Any other date than the earliest might be selected as the 
focal date. If We reckon from the last date at which any item becomes 
due, as a focal date, and the balances are on the same side of the account, 
the equated time is before the focal date ; if they are on opposite sides, 
the equated time is after the focal date. 

Note 2. — An account may be averaged by finding the interest at any 
per cent, on each item, and dividing the balance of interest by the inter- 
est on the balance of the account for one day ; the quotient will be the 
number of days to be added to or subtracted from the focal date. 



SECTION X. 

INVOLUTION AND EVOLUTION. 

INVOLUTION. 

313. Involution is the process of raising a number to any 
required power. 

213, The Power of a number is the product obtained by 
using the number several times as a factor. 

The Power is indicated by a small figure, called an Expo- 
nent, placed at the right of and a little above the number. 

Thus, 4 = 4*, the first power of 4. 

4*X 4 = 4'= 16, the second power of 4, 

or the square of 4. 
4 X 4 X 4 = 4» = 64, the third power of 4, or 

the cube of 4. 
4X4X4X4 = 4* = 256, the/owr^^power of 4, etc 

■ 

ORAL EXERCISES. 

1. Square 2, 3, 4, 5, 6, 7, 8, 9, 10. 

2. Cube 2, 3, 4, 5, 6, 7, 8, 9, 10. 

3. Square 20, 25, 30, 40, 50^ 60, 70. 

4. Cube 20, 30, 40, 50, 60, 70, 80. 

5. Find the value of 4', 4^ 4*, 5', 5', 8». 

6. Square .2, .3, .4, .6, .8, . .9, .03, .05. 

7. Cube .2, .3, .4, .5, .6, .7, .8, .9. 
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8. Find the value of (|)». 

We have (f )3 = I X f X f - 3/V. 

Hence to raise a fraction to any powers raise both numerator 
and denominator to the required power. 

9. Find the value of (|)^ (|)», (i)\ (|)», Hy. 

10, Find the value of (.4/, (|)», (i)», (|§)^ (|)». 

11. Find the value of b^ X 5«. 

We have 5' x 5' = 5 x 5 times 5 x 5 x 5 = o^ 

Hence the product of any turn powers of a number equab a 
power of the nuvftber denoted by the sum of the exponents. 

What power is — 



12. 8*X8'? 

IS. r X 7*? 

U. 9* X 9*? 

15. 3* X 3«? 



1^' (I)* X (|)»? 

17. 4^ X 4' X 4^^? 

18. 2' X 2» X 2*? 

19. 5' X 5» X 6'? 



20. 6^°X6"? 

21. 12' X 12»? 

22. 18 X 18«? 
28. 20* X 2{fi 



24. What power is (4»)»? 

We have (4»)» « 4» x 4' x 4» =« 4« 

Hence a power of a number raised to any power equah a 

power of the number denoted by the produd of the exponents. 

i • • 

What power is — 



25. (20'? 

26. (37? 

27. (40»? 

28. (67? 



29. (5')*? 

SO. (7^*? 

81. (60'? 

32. (80'? 



^^. (12»)*? 
84. (15*)*? 
^5. (20^)*? 
56. (30*')'? 



Note. — By means of this principle we may abbreviate the process of 
involution. Thus, 

We may raise 5 to the 6th power by squaring its cube, or to the 9th 
power by cubing its cube, etc. 

. 5« = (5»)» = (125)* - 15625. 
• 6« = {^f « (ite)* - 1953125. = 
16 
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WUl'lTKM K&KUOlBiiia 




id the value of — 






1. 15'. 


iO. 99*. 


19. .99'. 


28. .0001'. 


S. 45*. 


11. 67*. 


m .oy. 


«P. 218'. 


S. 83*. 


i;?. 2.5*. 


J^i. .15'. 


50. 362'. 


4. 99*. 


IS. 65*. 


««. .001'. 


SI. 6.05*. 


6. 305'. 


2^ 34«. 


SS. .999'. 


5;?. 42.1'. 


6. 12». 


i5. (\l)\ 


«4. .001'. 


SS. 2.37'. 


7, 25'. 


16. (2\y. 


«5. .999'. 


5^ 1001'. 


8. 85*. 


17. my. 


m. 75'. 


55. 10.01'. 


9. 999*. 


18. (3|)». 


;27. 125'. 


S6. 1.001'. 



20 X 5 



SQUARING NUMBERS GEOMETRICALLY. 

S7. Square 25. I 

25 equals 20 + 5. 

Let the line A H be 20 units long, E 
and HB 5 units long. 

Construct a square on A H and one 
on A 6, as indicated in the figure. Then 
A BCD will represent the square of 
25, and will consist of 



20» + 2 X (20 X 5) + 6' - 
400 + 200 + 25 - 625. 



20' 



o 
X 



20 



H 5 B 



That is, the sqtuire of^any number composed of two figures is 
equal to the square of the tens, plus twyce the product of the tens 
into the units, plus the square of the units. 

Draw a figure and square the following numbers : 



38. 32. 

39. 45. 

40. 48, 



41. 53. 
4^. 63. 
43. 72, 



44- 34. 

45. 92. 

46. 12a 



47. 245. 
4S. 357. 
49. 582. 



INVOLUTION. 
CUBING NUMBERS GEOMETRICALLY. 



50. Cube 25. 
25 equals 20 + S. 




Procebs. Let A represent a cnbe 20 nnito on & aide. 

SO* - SOW Its contents ue 20'. 

20' X 5 - 6000 Let D represent an addition to one side of 

6' " ^ "•* ""'*■ ^"^ contents are 20 >: 20 x 6, or 

26* — 16626 ^''' '* ^ ^' ""^ ^ ***" '''"' there are three 

of tlMeebloebB,wiioM contents ace 3 k 20' mG. 
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Let E represent a comer piece which is 20 x 5 x 5, or 20 x 5*. It is 
seen that there are three of these, whose contents are 3 x 20 x 5'. 

Finally, a small cube, O, which is 5 onits on a side and whose contents 
are 5', will complete the new cube. 

We shall then have 

20» + 3(20» X 5) + 3(20 x 5«) + 5«, 
or 15625 for the contents of a cube whose side is 25. 

Hence, the cube of any number cormsting of two figures is 
equal to the cube of the tens, plus three times the tens squared 
into the units, plus three times the tens into the units squared, 
plus the units cubed. 

Cube the following numbers geometrically : 



51. 12. 


54. 24 


57. 54. 


60. 84. 


52. 15. 


55. 35. 


58. 67. 


61. 92. 


5S. 18. 


56. 43. 


59. 72. 


62. 95. 




EVOLL 


JTION. 





314. Evolution is the process of finding a root of a 
number. 

215. A Eoot of a number is one of the equ^il factors of 
that number. 

A Root is indicated by the symbol |/, called fhe Radical 
Sign. 
Thus, 

25 == 5X5, hence t/25 = 5, the square root of 25. 

64 = 4X4X4, hence {/M = 4, the cube root of 64. 

81 = 3X3X3X3, hence v^SI = 3, the fourth root of 81. 

216. The Index of the root is the number written in the 
angle of the radical sign to indicate what root of the number 
ia required. 
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217. A Perfect Power is a number of which the required 
root can be found exactly. 

Thus, 25 is a perfect square, since 6' = 25. 
And 27 is a perfect cube, since 3' = 27. 



ORAL EXEBCISES. 



The following table should be committed to memory. 



Square Root 


Cube Root 


1/1-2 
1/9-3 
1/16-4 
1/26-5 


1/3B = 6 
1/49-7 
1/64-8 
1/81-9 


v/B-2 

1/64 = 4 
V'126 - 5 


1^51^ = 6 
i/343 = 7 
v/612 = 8 
1^729 - 9 



Find the value — 



1. Of l/IM. 

2. Of V15T. 

5. Of 1/IS5. 
4. Of VlU. 

6. Of v^lOOO. 
^. OtVW. 

7. Of vtb: 
^. Of i/:25: 

10. Of v^sb: 

11, Of i!/2700D. 

12. Of 1/39: 



i5. Of l /35g. 
7-^ Of I'/MKJO. 

i5. Of v/:oo8: 
i^. Of Vigoo. 

i7. Of i/ :^T. 

18. Of v^512000. 

ip. Of VWQ. 

20. Of |/ 729000. 
j^i. Of v'TMS 

22. Of i/:sr 
ip^. Of v^iJBi; 
24. Of 1^:63: 



25. Of v/^T25: 
i^5. Of V 343000. 
i?7. Of l/STOO. 

i^<?. Of v^:5T5: 

29. Of 1/6400: 

SI. Of v^Tsie: 

5^. Of VTBOO. 
SS. Of v'l 25000. 

54. Of 1/2500. 

55. Of ^/ 21 6000. 
5^ Of 1/SBOO. 



57. Find the value of ^/Jf|. 

Process. 

{/5T2" 



»/T26 

V5i2 



|,^«. 
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Find the value — 

58. Of V^. 

59. Of V/ff. 

40. Of l/i|. 

41. Of l/|f . 

^. Of i/JU. 



^. Ofl^lf. 
44- Of ,^^. 
45. Of l/IJi. 
•#«. Of v' v^. 
^7. Of 1/^. 



-**• Of i?<?if . 

49. Of l/|f. 

50. Of 1/I2J. 

51. Of v'ij?. 

5:^. Of V'BJ. 



EVOLUTION BY FACTORING. 

318. When the number is a perfect power and the factors 
are readily found, the root may be obtained aa follows: 



WKri-rKi!4 iiixiiiKoimiis. 




1, Find the square 


i root of 3025, and the cube root of 3375, 




P&OCESS. 




. 


6)3025 

5)605 

11)121 

11 

Hence l/3o25 = 5 x 


11 ^ 55, Ana, 


3)3375 
3)1125 

3)3'/5 

5)125 

5)25 

5 






Hence 


l/S375"-3x5- 


15, ^118. 




RULE. 







Retolve the numher into Us prime fadort, and take the product 
of one of every two equal factors for the square root ; the product 
of one of every three equal factors for the cube root, etc 



Find th< 

3. {/TTU. 

4. wm. 

6. T/65BI. 



7. y'wwm. 

8. ^50625. 

9. {/rm. 
10. l/vm. 

11. i'/I5625. 



12. {/' ^m. 
IS. {/^mm. 

14. T Vi6656 . 

15. v/65536. 

16. v^262l44 



SQUABE ROOT. 
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SQUARE ROOT. 

219. By involution — 

1«= 1. 10'= 100. lOO' 
y = 81. 99' = 9801. 999' 



10000. 
998001. 



The square of 1, the smallest number of one figure, is 1 ; the 
square of 9, the largest number of one figure, is 81 ; hence the 
square of a number consisting of one figure must contain one 
figure or two figures. 

The square of 10, the smallest number of two figures, is 100 ; 
the square of 99, the largest number of two figui-es, is 9801 ; 
hence the square of a number of two figures must contain three 
figures or four figures — ^that is, tvriee two, or twice two less one. 

The same may be shown for the square of a number consist- 
ing of any number of figures. Hence the 

220. Principle. — The square of u number contains twice as 
many figures as the number itself, or twice as many less one. 

'WRITTEN EXERCISES. 
i. Find the square root of 196. 



Pbocess. 

1^96 
10* = 1 00 



10 
4 



14, Ant. 



2x 10 



20 
24 



96 



96 



B 








IliLTJSTBATIOK. 
10 
























4 




































































• 
























































































10 














































































































A 





















■^ i I -■ — — — i 



10 



10 
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Pointing the number off into periods of two figures each, by Abt. 219 
we find that there are two figures in its square root; hence the root will 
consist of tens and units. 

The greatest number of tens whose square is contained in 196 is 1 ten, 
or 10 units. This is shown in the illustration by the square A, whose 
sides are 10 units and whose area is 10^, or 100 square units. Subtract- 
ing 100 from 196, the remainder is 96. This we see consists principally 
of two rectangles B and C, each of which is 10 units long. Since they 
nearly complete the square, their area is nearly 96 square units. K we 
divide 96 by their length, we shall find their width. The length of both 
rectangles is 2 x 10 = 20. Dividing 96 by 20, we find the width to be 4 
units. Adding the length of the small square D, whose sides are 4 units, 
the entire length of the remaining surface is 24 units. Multiplying this 
by the width, 4, the area is 24 x 4 <=^ 96 square units. Subtracting, noth- 
ing remains. Hence the square root of 196 is 14. 

In practice we omit the ciphers and condense the process, as in the 
next example. 

2, Find the square root of 8464 



Full Fob 
90« = 


M. 

84^64 90 + 2 = 
81 00 

364 
3 64 


92 


Ii 


J Practicb. 
84^64 92, Ans. 

81 


Trial divisor, 2 x 90 =» 180 

2 


182 


364 
364 


Complete divisor, 182 







From this example we derive the following 



RULE. 

Begin at the unites place and separate the number into periods 
of two figures each. 

Find the largest number whose square is contained in the left- 
hand period ; write it as the first figure of the root, suhtract its 
square from the left-hand period, and annex Uie next period to 
the remainder. 

Double ihe root found, for a trial divisor ; divide the remain- 
der, omitting the last figure, by this divisor, and annex the quo- 
ii&itt to the root, and also to the trial divisor. 



SQUARE ROOT. 
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Multiply the complete divisor by the second term of the root j 
and subtract the product from the remainder. 

If other periods remain, double the root already found, for 
the next trial divisor, and proceed as before. 

When a cipher occurs in the root, annex to the trial 
divisor and bring down the next period (see Ex. 3). 

S. Find the square root of 254016. 



Process. 

25^40^6 1504 
25 



1004 



4016 
4016 



The second trial divisor is 10, and the second 
remainder is 40. Since 10 is not contained in 4, 
we place a in the root and annex a to the 
trial divisor, and bring down the next period. 



Find the square root of — 



4. 256. 


IS. 12321. 


6. 441. 


U. 12544. 


6. 625. 


15. 41616. 


7. 2025. 


16. 104976. 


*. 2704 


17. 262144. 


9. 4489. 


18. 368449. 


10. 7056. . 


19. 767376. 


11. 8836. 


20. 103041. 


12. 15129. 


21. 180625. 



22. 315844 

23. 944784. 
2i. 277729. 

25. 519841. 

26. 998001. 

27. 1104601. 

28. 4016016. 

29. 5499025. 

30. 6270016. 



SQUARE ROOT OF DECIMALS. 

221. By involution — 

.1* = .01. .01' = .0001. .001' = .000001. 



.9* = .81. .99* = .9801. 



.999' = .998001. 



We thus see that the square of a decimal contains twice a$ 
many decimal pla/ies as the decimal itself; hence to esctract the 
square root of a dedmal, we point off the decimal into periods 
of two figures each, beginning at the decimal poinL 
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SI. Find the square root of .6889, and of 33.4084 

Process. 





.68^89 1 .83, Ana. 


33.40'84 5.78, Am. 




64 




26 


163 


489 


107 


840 




489 




749 




1148 


9184 






9184 


Ind the square root of— 




S2. .0289. 


36. 21.16. 




40. 204.7761. 


33. .4226. 


37. 547.56. 




41. .00009801 


34. .6661. 


38. .008969. 




42. .000001. 


35..% 


464. 


39. 1.679616. 




43. 1.0201. 



SQUARE ROOT OF IMPERFECT SQUARES. 

233« When a number is an imperfect square, periods of 
ciphers may be annexed and the process continued as far as 
desired. 

44- Find the square root of 14 to three places of decimals. 

Process. 
14.00^00W 1 3.741 -f, AnB. 
9 



67 



500 
469 



744 



7481 



3100 
2976 



12400 

7481 



Find the square root of the following numbers to four places 
of decimals : 



45. 2. 

46. & 



47. 5. 

48. 6. 



49. 7. 

50. 8. 
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SQUARE ROOT OF FRACTIONS. 
233. — 61. Find the square root of |. 

VT 2 2 ' 

If the denominator is a perfect square and the numerator is not, divide 
the approximate square root of the numerator by the square root of the 
denominator. 

62. Find the square root of |. 

If the denominator is not a perfect square, reduce the fraction to an 
equivalent fraction having a perfect square for a denominator. 

Find the square root of the following fractions to three 
places of decimals : 



63. l/JiM. 



66. vTf . 
66. V^. 



67. Vf. 

68. V^. 



69. i/s: 
60. Vis: 



APPLICATIONS OF SQUARE ROOT. 
224. The Square. 
The side of a square is equal to the square root of its area. 

-WHITTEN EXERCISES. 

1. A square farm contains 40 acres ; how long is it ? 

2. What will it cost to fence a square field containing 10 
acres at $1.20 a rod? 

3. It requires 1250 bricks, each 8 in. long and 4 in. wide, to 
cover a square pavement ; how long is it ? 

4. Find the length of a square court which requires 6889 
marble blocks, each 9 inches square, to coyer the floor. 
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5. Find the dimeDsions of a rectangular field which is twice 
as long as it is wide, and contains 80 acres. 

6. If it costs $144 to put a wire fence around a field 96 rod^ 
long and 24 rods wide, how much less will it cost to fence a 
square field of equal area? 

7. A general drew up his army of 4325 men in the form of 
a square, and had 100 men over ; required the number of men 
on one side of the square. 

S. A general drew up his army in the form of a square, and 
found he lacked 209 men to complete the square : he then di- 
minished the side of the square by 3 men, and found he had 
1000 men remaining ; how many men in the army ? 

9, A sqjuare lake which contains 10 acres has a gravel walk 
8 ft. wide around it ; how many square yards in the walk ? 



225. The Ri^rbt Triangrle. 

A Ri^rht Triangle is a triangle which has 
one right angle. 

236. The Hypotenuse is the side oppo- 
site the right angle. Either of the two sides 
forming the right angle may be taken as 
the Base, and the other side as the Peri>en- 
diculcu*. 

It is proved in Geometry 
that — 

In any right triangle the 
square of the hypotenuse is 
equal to the sum of the squares 
of the other two sides. 

Hence the square of either 
side equals the square of the 
hypotenuse diminished by the 
square of the other side. 




BASE 























/ nV5 4 




^ 








3 
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^WTRITTBN BXBROISBS. 

1, The base of a right triangle is 24 inches, and the perpen- 
dicular is 18 inches ; required the hypotenuse. 

We have ^/WTW - y324 + 576 = v/QOO"- 30. 
Hence the hypotenuse is 30 in., Ans, 

2, The hypotenuse of a right triangle is 75 ft., and the base 
is 60 feet ; required the perpendicular. 

We have ^IW^^'W = i/6625 - 3600 - |/2025 - 45. ' 
Hence the perpendicular is 45 ft, Jltw. 

5. The hypotenuse of a right triangle is 50 ft., and the 
perpendicular is 30 ft.; required the base. 

4, The base of a right triangle is 120 inches, and the 
hypotenuse is 40 ft. ; required the perpendicular. 

6, Find the distance between the opposite corners of a field 
45 rods long and 20 rods wide. 

6. A square farm contains 90 acres ; requii'ed the distance 
between the opposite corners. 

7. B, standing 36 ft. from a tree, shoots a bird from its top ; 
how high is the bird from the ground, if the ball travels 60 
ft. and starts 6 ft. from the ground? 

8. A ladder 52 ft. long stands against a building; how far 
must it be drawn out at the bottom, that the top may be 
lowered 8ft.? 

9. A room is 40 ft. long, 25 ft. wide, and 12 ft. high ; how 
far is it from an upper corner to the lower opposite corner? 

10. The diagonal of a square is 25 feet ; find the approxi- 
mate value of its side to three places of decimals. 

11. A tree was broken off 24 ft. above the ground, and fell 
so that its top struck 32 feet from the foot of the tree, the end 
resting on the stump ; what was the height of the tree ? 

12. The area of a square is 6 A. 64 P. ; find the length of 
the diagonal 



254 



INVOLUTION AND EVOLUTION. 



227. Si 



'FifiToreB. 

Similar Fieruree are those which have the same Jiyrm^ but 
differ in aren. 

It is proved in Gteometry that — 

1. The areas of similar figures are to each other as the squares 
of their like dimensions, 

2. The like dimensions of similar figures are to each other as 
the square roots of their areas. 



These principles 
may be illustrated 
thus: 



a 



8 



B 



H 










C 
























4 












E 














4 




F 



Area A B C D : area E F G H = length A B' : length E P. 
Or, 64 : 16 = 8' : 4'. 



Or, v^AreaAi5CD : |/areaEFGH = length A B : length E F. 
l/64 : vlB =8:4. 



WRITTEN EXERCISES. 



i. The area of a triangle whose base is 32 in. is 768 sq. in. ; 
what is the base of a similar triangle whose area is 48 sq. in. ? 



PROCESa 

768 : 48 « 32» : x« 



Since the triangles are similar, their areas 

are to each other as the squares of their 
48 X 1024 
«* =» — rrrr — =» 64 bases ; hence we have the proportion 768 ? 



768 



X -8 



48 - 32« : x«. 
Solving the proportion, 2 — 8. 
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^, The length of a rectangular field containing 12 acres is 
48 rods ; what is the length of a similar field containing 48 
acres ? 

S, There are two circular lakes : one is 4 miles in diameter 
and the other 20 miles ; the second is how many times as large 
as the first? ^ 

4k A has a circular garden 11 feet in diameter, and wishes 
to lay out another 16 times as large ; what must be the diam- 
eter of the latter ? 

5, B has a field 60 rods wide and 72 rods long, which 
contains 27 acres ; required the dimensions of a similar field 
which contains 18| acres. 

6, If it costs $60 to paint a house 24 ft. long and 20 ft. 
wide, what will it cost to paint with the same kind of color 
a house whose dimensiond are three times as large? 

7, If a horse tied to a stake by a rope. 10.09 rd. long can 
graze upon 2 acres of land, how long must the rope be that he 
may graze upon 12^ acres? 

CUBE ROOT. 
228. By involution — 

1'= 1, 10'= 1000, 
3'= 27, 30»= 27000, 
9» = 729, 99» = 970299, etc. 

The cube of 1, the smallest number of one figure, is 1 ; the 
cube of 3 is 27; the cube of 9, the largest number of one 
figure, is 729; hence the cube of a number consisting of one, 
figure contains one figure, two figures, or three figures. 

The cube of 10, the smallest number consisting of two fig- 
ures, is 1000 ; the cube of 30 is 27000 ; the cube of 99, the 
largest number of two figures, is 970299 ; hence the cube of a 
number of two figures contains fouVf jivey or six figures ; that 
is, three- times two, or three times two less one or less two. 
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The same may be shown for the cube of a number consisting 
of any number of figures. Hence the 

Principle. — The evbe of a numb^ contains three times as 

mnny figures as the number itself, or three times as many less one, 
or three times (W many less tivo. 



WHITTBN EXERCISES. 
1. Find the cube root of 15625. 

Fio. 1. F^ 2. 
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Pbocefh. 
20» = 


15^625 
8000 


20 
5 


3 X 20'^ = 1200 

3 X 20 X 6 =- 300 

5»= 25 


7625 


1526 


7625 


_' 



Pointing the number off into pe- 
riods of three figures each, by Art. 
220 we find that there are two fig- 
ures in its cube root; and hence 
the root will consist of tens and 
units. 
The greatest number of tens 
whose cube is contained in 15625 is 2 tens, or 20 units. This is shown 
in Fig. 1 bj the cube A, whose sides are 20 units and whose volume is 
20*, or 8000. Subtracting 8000 from 15625, the remainder is 7625. This 
we see by Fig. 2 to consist principally of three equal square solids, B, C, 
and D, each of which is 20 units square. Since they nearly complete the 
cube, their volume is nearly 7625. If we divide 7625 by their surface, 
we shall find their thickness. The surface of each square solid is 20^, 
and that of the three solids is 3 x 20' = 1200 square units. Dividing 
762^ by 1200, we have a quotient of 5 units; hence the thickness of 
these square solids is 5 units. 

Bemoving these three square solids, there are three rectangular solids 
remaining, E, F, G (Fig. 3), each being 20 units long and 5 units thick ; 
hence the surface of a face is 20 x 5 » 100 square units, and that of the 
three is 300 square units. 

There remains a small cube, H (Fig. 4), whose sides are 5 units, and 
the surface of one face of which is 5', or 25 souare units. 

Taking the sum of these three surfaces, we have 1525 square units, and 
multiplying this by the thickness, 5, we have 7625 cubic units ; subtract- 
ing, there is no remainder. Hence the cube root of 15625 is 20 + 5, 
or 25. 

Omitting the ciphers, the process will stand as follows: 
2. Find the cube root of 778688. 



Pbocess. 



Trial divisor, 3 x 9" = 243 
3 X 9 X 2 « 54 
22 = 4 



Complete divisor, 24844 



17 



778''688 [92j Ans. 
729 



49688 



49688 
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From this example we derive the following 

RULE. 

Beffin at the unWs place and separate the number into periods 
of three figures each. 

Find the largest number whose cube is contained in the left- 
hand period; write it a^ the first figure of the root; subtract its 
cube from the left-hand period, and annex tJie next period to the 
remainder. 

Take three times the square of the root founds for a Trial 
Divisor ; divide the remainder, omitting the last two figures, by 
this divisor, and annex the quotient to the root, 

A dd to the trial divisor three times the product of the first and 
second terms of the root, written one figtire to the rigrht» 
and also the square of the second term of the root, written one 
figure to the right ; their sum will be the True Divisor. 

Multiply the complete divisor by the second term of the root, 
and subtract the product from the remainder. 

If other periods remain, take three times the square of the 
root already found ibr the next trial divisor, and proceed as 
before. 

When a cipher occurs in the root, annex two ciphers to the 
trial divisor and bring down the next period. 

S. Find the cube root of 41063625. 

Process. 





41^063^626 1 346, Ana. 
27 


27 
36 
16 


14063 


3076 


12304 


3468 
510 
25 


1759625 


351925 


1769625 
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Find the cube root of — 



4. 32768. 

5. 79507. 

6. 157464. 

7. 274625. 

8. 438976. 



9. 614125. 

10. 804357. 

11. 1860867. 

12. 12326391. 

13. 130323843. 



14. 34328126. 

15. 145531576. 

16. 264609288. 

17. 354894912. 

18. 1879080904. 



SHORT METHOD OF CUBE ROOT. 

229. The following Short Method of cube root is the 
shortest and most convenient method yet used. The abbre- 
viation consists in obtaining the successive trial divisors by 
using the previous work. It is readily explained either by 
the blocks or by the algebraic formula. 

19. Find the cube root of 48228544 

Process. ^® ^°^ ^^^ number of figures 

48^228^544 1 364, Am. in the root and the first and sec- 
^ ond figures of the root as before. 

In finding the second trial di* 
visor, 3888, we add the first eorreo- 
tion (54), the second correction (36), 
the complete divisor (3276), and the 
second correction (36) repeated, 
as indicated by the bracket in the 
process, and proceed as before. 



27^ T. D. 

54,l8tC. 
36, 2d C. 



3276, C. D. 
36 



3888 
432 
16 



393136 



21228 



19656 



1572544 



1572544 



It is not necessary to give a full rule for this method, as it 
is merely a modification of the previous method. It will be 
easily remembered by means of the following statement : 

Find the first trial divisor by the usual method. 

The second trial divisor is obtained by adding to the first com- 
plete divisor the two corrections required to form it, together unth 
the square of the second term. 

This method holds good for any trial divisor, and will be 
found to save a great deal of labor in extracting the cube root 
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SO. Find the cube root of 45156047481. 

Pbocess. 





45a56'047^41 

27 


27 

45 
25 


18156 


3175 
25 


15875 


3675 

630 
36 


2281047 


373836 
36 


2243016 


380208 
1068 

1 


38031481 


38031481 


38031481 



Find the cube root of — 



21. 40001688. 

22. 176568481. 

23. 377933067. 



24. 181321496. 

25. 277167808. 

26. 410172407. 



27. 12895213625. 

28. 160279981568. 

29. 428490531819. 



CUBE ROOT OF DECIMALS. 

230. By involution — 

.1» = .001. .01* = .000001. 
.9* = .729. .99' = .970299. 

We thus see thcd the cvhe of a decimal contains three times as 
many decvmal places as the decimal itself; hence to extract the 
cube root of a decimal we point off the decimal into periods of 
three figures each, beginning at the decimal point. The number 
of periods to the right of the decimal point shows the number of 
places in the decimal portion of the root. 

The method of Art. 229 may be used to find the cube root 
of a decimal if the decimal point is inserted in its proper place 
in the root* 
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SO. Find the cube root of .614125. 

Psocisss. 

.614^25 L^ AnM. 
512 



192 
120 
25 



20425 



102125 



102125 



Find the cube root of — 



51. .079507. 

52. .166375. 

53. .300763. 



S4. .636056. 

35. .001953125. 

36. .082881856. 



S7. .000046656. 

38. .000970299. 

39. 36.926037. 



CUBE ROOT OF IMPERFECT CUBES. 

231. When a number is an imperfect cube, periods of ciphers 
may be annexed and the process continued as far as desired^ 

40. Find the cube root of 5. 

Process. 

5.000^000^000 11.709+ . An». 
1 




86700 
4590 
81 



8716981 



4000 



3913 



87000000 



78443829 



8556171 



Find the cube root of — 




U. 3. 


JiS. 25. 


JiS. 65. 


^. 4. 


^.27. 


46. 90. 
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CUBE ROOT OF FRACTIONS. 
232.-47. Find the cube root of J. 

ifT f r L912-H ^^^ ^ 

If tbe denominator is a perfbct cube and tbe nnmerator is not, divide 
the approximate cube root of the numerator by the cube root of the 
denominator. 



sjT f6 L817+ ^^^ , 
V27 = ^^ - — 3— «.605+Mni^ 



48. Find the cube root of |. 

•(T »/T v^ 1.817 + 

\9" \27" ^27 

If the denominator is not a perfect cube, reduce the fraction to an 
equivalent fraction haying a perfect cube for a denominator. 

Find the cube root of — 



^0. V,Vb%. 



51. |. 

52, I 



53. |. 

54. |. 



APPLICATIONS OF CUBE ROOT. 
233. The Cube. 
The Edgre of a cube is equal to the cube root of its contents. 

WRITTBN BXBROISBS. 

i. Find the edge of a cubical box which contains 216000 
cubic inches. 

2. Find the entire surface of a cubical chest whose contents 
are 15625 cubic inches. 

S. What is the edge of a cube which contains as much as a 
solid 7 ft. long, 42 in. wide, and 21 in. high? 

4. A miller has a cubical box with which he takes toll ; 
what are its dimensions, if it contains -j^ of a bushel ? 

5. What are the dimensions of a cubical box that will hold 
20 bushels? 
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6. What is the depth of a cubical cieteni that will hold 
1000 gallons of water? 

7. B has a cubical bin whose contentB are 175616 cubic 
inches ; what will it cost to line the bottom and sides, at 10 
cents a square foot? 

334. Similar Volumee. 

Similar Volumee are those which have the same/orm, but 
differ in volume. 

It is proved in Geometry that — 

1, Similar volumes are U> each other as the cubes of their like 
dimeimons. 

2. The like dhnensiotis o/ similar volumes are to each other as 
the cube roots of their volumes. 

These principles may be illustrated thus: 




Vol. ABODE P 



VYol-ABCDEF 



vol.MNOPQR = AB' 
27 = 6' 



i/vol.MNOPQE= AB 
V^ =6 
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. 'WBITTEN EXERCISES. 

i. If a ball 4 in. in diameter weighs 10 lb., what does a ball 
12 in. in diameter weigh? 

Process. Since the cubes of the like dimensions of 

4' : 12* " 10 : (?)• similar solids are to each other as their toI- 

1''28 X 10 umesy then 4', the diameter of the first cubed, 

— = 270 lb. is to 12*, the diameter of the second cubed, 

as 10 lb., the weight of the first, is to the 

weight of the second. From which we find the weight of the larger 
ball to be 270 lb. 

2, If a ball 5 in. in diameter weighs 24 lb., what is the 
diameter of a similar ball which weighs 81 lb.? 

^. If a stack of hay 8 ft. in diameter weighs 15 tons, what is 
the diameter of a similar stack which weighs 120 tons? 

4. If a globe of gold 2 inches in diameter is worth $500, 
what is the value of a globe 6 inches in diameter ? 

6, The diameters of two similar cisterns are to each other as 
1 to 8 ; what is the relation of their contents ? 

6. If a bin 10 ft. long holds 50 bushels, how long is a similar 
bin which holds 400 bushels? 

7. If a bin 15 ft. long and 10 ft. wide contains 800 cubic 
feet, what are the dimensions of a similar bin which contains 
2700 cubic feet? 

^. K a bar of metal 3 ft long, 2 ft. wide, and 1 ft. thick 
weighs 2700 lb., what are the dimensions of a similar bar 
which weighs 6400 lb.? 

9, If the surfaces of two spheres are to each other as 4 to 9, 
what is the relation of their contents ? 

10, If the volumes of two spheres are to each other as 250 
to 128, what is the relation of their surfaces? 

11, If a log 3 ft. in diameter contains 70 cubic feet, what 
is the diameter of a log of the same length that contains 210 
cubic feet? 



SECTION XI. 

MENSURATION. 

235, Mensuratioii is the process of computiDg the lengths 
of lines, the areas of surfaces, and the volumes of solids. 

LINES. 
236* A Line is that which has length only. 



straight Line. 




Carved Lines. 



Parallel Lines. 



A Straight Line is a line that does not change its direction. 
A Ourved Line is a line that changes its direction at every 
point. 

Parallel Lines are lines which have the same direction. 



ANGLES. 

237, An Angle is the figure formed by two straight lines 
which meet at a point; as, CDA, CDB, EFG, HKL. 



■B P 




Bight Angles. 



Acute Angle. 



Obtnse Angle. 
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When one straight line meets another, making the adjacent 
angles equal, the lines are perpendicular to each other, and the 
angles are Bight Angles. 

An AciUe Angle is an angle less than a right angle. An 
Obtuse Angle is an angle greater than a right angle. 

SURFACES. 

238. A Surface is that which has length and breadth only. 

A Plane SurflEice, or a Plane, is a surface in which, if 
any two points are taken, the straight line which joins these 
points will lie wholly in the surface. 

239. A Plane Figure is a plane surface bounded by lines 
either straight or curved. 

240. A Polygon is a plane figure bounded by straight lines. 




Triangle. 



'B D 



Quadrilateral. 



Pentagon. 



241. A Polygon of three sides is called a Triangle; one of 
four sides, a QuadrUateral ; one of five sides, a Pentagon; one 
of six sides, a Hexagon, etc. 

The lines AB, BC, CA; DE, EF, FG, GD; and HI, 
IJ, J K, K L, L H, of the above polygons are called the sides, 
and in any polygon the sum of the sides is called the perimeter. 

The diagonal of a polygon is a line joining any two vertices 
not consecutive. 

The area of a plane figure is the number of square units it 
contains. 



/^ 
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243. A Triangrle is a polygon of three sides ; as, A B G. 

The base of a triangle is 
the side upon which it seems 
to stand ; as, A B. The point 
opposite the base is called the 
vertex; as, C. 

The altitude of a triangle is 
the perpendicular drawn from 
the vertex to the base ; as, C D. Triangle. 

243. A Pajrallelogrrain is a quadrilateral whose opposite 
sides are parallel ; as, A B C D. 

The base of a parallelogram 
is the side upon which it seems 
to stand ; as, A B. The alti- 
tude is the perpendicular dis- 
tance between the base and 
the side opposite ; as, D E. 

A Bectan^le is a parallelogram whose angles are all right 
angles ; as, A B C D. 





Parallelogram. 



H 



B 



Rectangle. 



Square. 



A Square is a rectangle whose sides are all equal ; as, E F G H. 

A Trapezoid is a quadrilateral 
two of whose sides are parallel ; 
as, M N O P. . The two parallel 
sides are called the bases of the 
trapezoid ; as, M N and P O. The 
altitude is the perpendicular dis- 
tance between the bases ; as, P Q. 





Trapesoid. 
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AREA OF POLYGONS. 
244. The Rectangle. 

Let the figure A B C D represent a rectangle 8 inches long 
and 4 inches wide. What is its area ? 

If we divide the base and altitude into inches, and draw 
lines through these points of division parallel to the sides, 
the rectangle will be divided into 
equal squares. There will be 8 "^ 
square inches in one row; and since 
there are 4 such rows, there will be 4 
times 8 square inches, or 32 square a' 
inches. 

From this we derive the 

RULE. 

To find the area of a rectangle, multiply the base by the 
altitude, 

•WRITTEN BXBROISBS. 

1, What is the area of a rectangle 20 ft. long and 16 ft. 
wide ? 

2, What is the area of a rectangle 12 ch. long and 5 ch. 
wide ? 

3, How many square yards in a rectangle 40 ft. long and 18 
ft. wide? 

4- How many acres in a rectangle 40 rd. long and 12 rd. 
wide? 

5. How many acres in a rectangle 36 chains long and 10 
chains wide ? 

6. Find the area of a square whose sides are each 8 ft. 
6 in. 

7. Find the length in rods of a rectangular field whose area 
is 16 acres and width 40 rd.* 
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8, A rectaogular yard 40 ft. long and 30 ft. wide is sur- 
rounded by a walk 4 ft. wide ; how many square feet in the walk ? 

9, If a rectangular field is 80 rd. long and 60 rd. wide, how 
much is the field worth, at $140 an acre ? 

10, A city lot is 5 rd. wide and 18 rd. long ; what is it worth, 
at $1600 an acre ? 

11, There is a hollow square whose outer side is 120 rd. and 
the inner side 40 rd. ; how many acres does it contain ? 

12, A rectangular field is 120 rd. long and 40 rd. wide; 
how many more acres will a square field of equal perimeter 
contain ? 

13, How many more feet in two sides of a square acre than 
in its diagonal ? 

H, There is a rectangular field whose sides are 125 rd. and 20 
rd., respectively; what is the side of a square field of equal area? 

245. The Parallelogram. 

If the rectangle (Fig. 1) be divided by the line A E, and the 
triangle A D E be placed at the right of the figure, we shall 
have a parallelogram of the form A B D E (Fig. 2). 





It is evident that the base, the altitude, and the area remain 
the same. 
Hence the 

RULE. 

To firid (he area of a parallelogram^ mvMply the base by the 
attitude. 
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^WRITTEN EXEBOISES. 

1, What is the area of a parallelogram whose base is 32 in. 
and altitude 25 in. ? 

2, How maDj acres in a parallelogram whose base is 120 rd. 
and altitude 15 rd. ? 

S, How many acres in a farm 320 rd. long and 45 rd. wide ? 

4. How many acres in a parallelogram 60 ch. long and 45 
ch. wide? 

246. The Triangrle. 

If the parallelogram (Fig. 2, Akt. 245) be divided by a line 
drawn from B to E, it will 

form two equal triangles. It y^ ^ ? 7 

is evident that the width and 
altitude of each triangle are 
the same as the width and A' 
altitude of the parallelo- 
gram, but the area of each triangle is only one-half of the 
area of the parallelogram. Hence the 

RULE. 

To find the area of a triangle, multiply the base by half the 
altitude, 

•WRITTEN EXERCISES. 

1. Find the area of a triangle whose base is 120 ft. and 
altitude 60 ft. 

2. How many acres in a triangular field whose base is 80 rd. 
and altitude 60 rd. ? 

5. How many acres in a triangular field whose base is 40 
ch. and altitude 30 ch. ? 

^. What is the altitude of a triangle whose base is 360 ft 
and area 1 acre? 

Note. — In Geometry it is proved that if the three sides of a triangle 
are given and not the altitude, the area can be found 9A follows : 
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From half the sum of the three sides subtract each side sepor 
rately; multiply the half sum and the three remainders together^ 
and extract the square root of the product; the result will he the 
area required, 

5, What is the area of a triangle whose sides are, respect* 
ively, 6, 8, and 10 fk. ? 

6. What is the area of a triangle whose sides are each 90 ft. ? 

247. The Trapezoid. 

If the triangle A D E be taken from * g 

the parallelogram (Fig. 2, Art. 245), 
the trapezoid ABCE will remain. / 

The trapezoid A BCD consists of /^ 
two triangles, ABD and BCD. ^ 

« 

The area of ABD = ^AB XBC = | X4. 

Theareaof BCD = ^ DCXBC = | X 4. 

Adding, the area of the trapezoid = ^ (8 + 6) 4 = 28 sq. in. 

From this explanation we derive the 

RULE. 

To find the area of a trapezoid, multiply the sum of the bases 
by half the altitude, 

WRITTEN EXERCISES. 

1, Find the area of a trapezoid whose bases are 44 and 36 
in. respectively, and altitude 20 in. 

2, Find the area in acres of a trapezoid whose bases are 80 
and 50 rd. respectively, and altitude 40 rd. 

3, The bases of a trapezoid are 32 and 24 cli. respectively, 
and the altitude is 40 ch. ; how many acres in its area ? 

4, Find the side of a square equal in area to a trapezoid 
whose bases are 60 and 30 in. respectively, and altitude 20 in. 
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348. The Circle. 

A Circle is a plane figure bounded by a curved line, every 
point of which is equally distant from 
a point within called the centre. 

The bounding line AD B E is called 
the circumference. 

The radvua is the distance from the 
centre to the circumference ; as, C D, 
C F, etc. 

The diameter is a straight line 
drawn through the centre and ter- 
minating in the circumference ; as, A B, D E. 

If we take a circle 6 inches in diameter and measure accu- 
rately the distance around it, we shall find the circumference 
to be about 18.8496 inches. Dividing the circumference, 
18.8496 in., by the diameter, 6 in., we have a quotient of 
3.1416. 

Hence the 

RULE. 

I. To find the circumference of a circle, multiply the diam^eter 
by 3.1416. 

II. To find the diameter of a circle, divide the circumference 
by 3.1416. 

Note. — This quotient, 3.1416, is represented hy the Greek letter «•, 
called pL 

mi J. ^ circumference . « v^ 1 

The diameter = = circumference X 



3.1416 3.1416 

But = .3183. Hence 

3.1416 

III. To find the diameter of a circle, multiply the drcumfer- 
ence by .3183. 
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If the circumference be represented by C and the diameter 
by D, these rules may be briefly expressed, as follows : 

C = 7tD; D = — ; 

C = 27tR; D = ex. 3183. 

-WBITTEN EXEKCISES. 
Find the circumference when the— 



i. Diameter is 10 in. 
2. Diameter is 40 rd. 

Find the diameter when th 

5, Circumference is 50 in. 

6, Circumference is 100 £1. 



3. Diameter is 305 ch. 
4* Diameter is 456 ft. 



7. Circumference is 314.16 rd. 

8. Circumference is 6283.2 ch. 



9, What is the circumference of the earth, its diameter 
being 7960 miles? 

10, What is the circumference of the planet Jupiter, its 
diameter being 85000 miles? 

11, How often does a car-wheel revolve in an hour, running 
at the rate of 30 miles an hour, if the wheel is 3 ft. in diam- 
eter? 

12, What is the radius of a wheel which makes 17600 
revolutions in going 40 miles? 

13, How much farther would a man travel in going around 
a circular field 100 yards in diameter than in going around a 
square field whose area is 5625 square yards ? 

14' A cart whose wheels are 5 ft. in diameter and 5 ft. 
apart is turned around, making a complete circle: it is ob- 
served that the inner wheel has made one revolution ; what is 
the circumference made by the outer wheel ? 

15, If in the last problem the inner wheel makes 4 revolu- 
tions, what is the circumference made by the outer wheel ? 

18 
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2-19. A circle may be regarded as made 
up of a large number of triaugles, the 
sum of whose bases forms the circumfer- 
ence of the circle, and whose altitude is 
the radius of the circle. Hence the 

RULE. 

I. To find the area of a circle, mvMply the circumference by 
half the radius. 

Area = Circumference X 2 Radius. 

Since Circumference = 2 X Radius X 7t, Area = 2 X Ra- 
dius X 7t X 2 Radius, 

or. Area = 7t X Radius', or 7t R'. 

Hence, 

II. To find the area of a drde, mvMiply the square of the 
radius by 3.1416. 

WKrri'BN EXERCISES. 
Find the area of a circle whose — 



1, Radius is 10 ft. 

2, Diameter is 40 rd. 



S. Circumference is 18 ch. 
4. Radius is 3 ft. 6 in. 



5. A horse is tied to a stake by a rope 18 ft. long ; over how 
many square yards can he graze ? 

6. A has a garden that is 40 rods square, and B has a cir- 
cular garden 40 rods in diameter; what is the difference in 
area? 

7. F has a circular fish-pond 30 yards in diameter : he makes 
a circular gravel walk around it 6 ft. wide ; what is the area of 
the walk ? 

8. There is a circular farm whose diameter is 30 chains; 
what is it worth, at $55 an acre? 




SURFACES. 275 

a 

250, A square is inscribed in a circle 
when each of its angles is in the cir- 
cumference. 

A 

WRITTEN EXERCISES. 

1. Find the side of the largest square that can be cut out 
of a circular board 16 in. in diameter. 

Since A B C is a right triaDgle, 

AB« + BC» = ACV 
But AB - BC. 

Hence 2 A B' = A C, or 256. 

AB»- 128, 

or, AB - 1/128"- 11.361+ in., i4iw. 

Hence the 

RULE. 

To find the side of the largest square that can be cut from a 
eirclef divide the sqimre of the diameter by 2 and extract the 
square root 

2. Find the side of a square that can be cut from a circle 
80 inch^ in diameter. 

5. Find the side of a square field that can be made from a 
circular field 40 rd. in radius. 

4. How large a square can be cut out of a circular yard 100 
ft. in circumference? 

6, Find the difference between the area of a circular field 60 
rd. in circumference and that of the largest square field that 
can be cut from it. 

6. The radius of a circle is 1*5 inches ; what is the side of 
the inscribed square? 
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SOLIDS. 

S51. A Solid iB that which has length, breadth, and 
thickness. 

The Volume of a solid is the number of timea that it con- 
tains another solid regarded as the uoit of measure. 

352. The PrlBm. 

A Prism is a solid whose ends are equal polygons and 
whose sides are parallelograms. 




The bases are the equal polygons, and the parallelograms 
form the convex surface. 

Prisms are named from their bases. 

A Bectangular Parallelopiped, or Square Prism, is a 
prism whose six faces are all rectangles. 

A Cube is a rectangular parallelopiped whose six faces are 
all squares. 

A Bi^ht Priam is a prism whose edges are perpendicular 
to its bases : the prisms in the cut above are right prisms. 



The convex gurface of a right prism is equal to the perimeter 
of the bate muHipHed by the altitude. 



SOLIDS. 
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"WRITTEN BXBROISBS. 

1, Find the convex surface of a triangular prism the three 
Bides of whose hase are 6, 8, and 10 in., respectively, and alti- 
tude 40 in. 

2. Find the convex surface of a square prism the sides of 
whose base are each 10 in. and altitude 50 in. 

S. Find the convex surface of a pentangular prism, each of 
the sides of the base being 8 ft. and the altitude 12 ft. 

4. Find the surface of a cube whose edge is 6 inches. 

5. Find the entire surface of a triangular prism the sides of 
whose base are 8, 10, and 12 in., respectively, and altitude 
20 in. 

Note. — To find the entire surface, add the area of the bases. 

6. Find the entire surface of a triangular prism the sides of 
whose base are each 20 ft. and altitude 40 ft. 

253. Let the figure ABCDEF represent a rectangular 
parallelepiped, or square prism, whose length is 4 in., width 
3 in., and altitude 9 in.; what is its 
volume ? 

If we divide the length, width, and 
height into inches and pass planes 
through these points of division, the 
prism will be divided into equal cubes. 

There will be 12 cubic inches in one 
layer ; and since there are 9 such lay- 
ers, the volume will equal 9 times 12 
cubic inches, or 108 cubic inches. 

Hence the 




RULE/ 



The volume of a rectangular prwn is equal to the area of the 
hase multiplied by the altitude. 
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A rectangular prism may be divided 
into two equal triangular prisms, each 
having the altitude of the rectangular 
prism and a base equal to half the base 
of the rectangular prism. Hence the 

RULE. 

The volume of a triangular prism is equal to the area of the 
base multiplied by the altitude. 

Any prism may be divided into triangular prisms, each of 
which is equal to the area of the base multiplied by the com- 
mon altitude, and their sum, which is the volume of the prism, 
is equal to the sum of their bases or the base of the prism 
multiplied by the altitude. Hence the general 

RULE. 

The volume of any prism is equal to the area of the base multi- 
plied by the altitude, 

T?7RITTBN EXERCISES. 

1. Find the volume of a square prism whose altitude is 40 
ft. and the sides of the base 4 ft. 

2, What is the volume of a rectangular prism whose alti- 
tude is 60 ft. and the sides of the base 4 ft. and 8 ft., re- 
spectively ? 

S. Find the volume of a triangular prism whose altitude is 
100 ft. and the sides of the base each 20 ft. 

4* Find the volume of a triangular prism whose altitude is 
40 ft. and the base a right triangle, with the sides about the 
right angle 8 ft. and 12 ft., respectively. 

5, The water in a stream flows at the rate of 3 miles an 
hour; if the stream is 4 ft. wide and 3 ft. deep, how many 
cubic yards of water pass a given point in 24 hours? 
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1^4. The PTramid. 

A Pyramid is a solid bounded by a polygon and by several 
triangles meeting in a point ; as, A B C D — E. 

The polygon is called the base of the pyramid, and the tri- 
angles form the convex aitrfaee. The altiiude is the perpendic- 




TrlanBUlftr PrramM. Square Pyitaoli. PeaUngnlar Pyramid. 



ular distance £0 from the vertex to the base. The slant 
height of a pyramid ia the altitude of any one o£ its lateral 
faces ; as, E N. 

Pyramids are named from their bases. 



The convex surface of a right pyramid is equal to the perimeter 
of the base mxUHplUd hy half the slant height. 

WRITTEN EXEBOISES. 
2. Find the convex surface of a square pyramid whose slant 
height is 24 ft. and the sides' of the base each 5 ft. 

2. Find the convex surface of a triangular pyramid whose 
slant height is 60 ft. and the sides of the base each 21 ft. 

3. Find the convex surface of a pyramid whose slant height 
is 48 ft. and the base a hexagon whose sides are each 16 ft. 

4. Find the entire surface of a square pyramid whose slant 
height is 50 ft. and each side of the base 20 ft. 
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MENSURATION. 



6. Find the entire surface of a triangular pyramid whose 
slant height is 86 in. and the sides of the base are each 8 in. 

355. If we make two vessels of tin, the one a pyramid and 
the other a prism, haying equal bases and equal altitudes, the 
prism will hold just three times as much as the pyramid. 

Hence the 

RULE. 

To find the volume of a pyramid, mvitiply the area of the base 
by one-third the altitude. 



"WRITTEN BXBROISBS. 

1, Find the volume of a pyramid whose altitude is 12 ft. 
and the area of the base 15 sq. ft. 

2, Find the volume of a pyramid whose altitude is 45 ft. 
and the base a square 10 ft. on a side. 

3, What is the volume of a rectangular pyramid whose alti- 
tude is 60 ft. and the sides of the base 12 and 20 ft., respect- 
ively ? 

^. Find the volume of a pyramid whose altitude is 72 ft. 
and the base a triangle 24 ft. on each side. 

6. Find the volume of a pyramid whose altitude is 24 ft., 
and having a right triangle for its base whose sides are 8, 15, 
and 17 ft., respectively. 

256, The Cylinder. 

A Cylinder is a round body with equal 
and parallel circles for its bases and having 
a uniform diameter. 

The altitude of a cylinder is the perpen- 
dicular distance between its bases. 

The convex surface of a cylinder is the 
curved surface which bounds it. Cylinder. 




SOLIDa 281 

From Abt. 145 we have the following 

RULE. 
To find the convex gurface of a cylinder, muUiply the etVeinn- 
ference of the base by the altitude. 

■WaiTTBIT EXERCISES. 

1. Find the convex surface of a cylinder whose altitude is 
10 ft. and the radius of the base 4 fl. 

^. Find the convex surface of a cylinder whose altitude is 
50 ft. and the diameter of the base 6 ft. 

3. Find the entire surface of a cylinder whose altitude is 60 
ft;, and the diameter of the base 5 ftr. 

4- Fiud the entire surface of a cylinder whose altitude is 30 
ft. and the radius of the base 7 ft. 



257. We have found by Art. 253 that 
the volume of a priem equals the area of the 
base multiplied by the aUititde. This will be 
true when the prism has an infinite number 
of sides and coincides with the cylinder. 
Hence the 



RULE. 

To find the volume of a cylinder, multiply the area of the base 
by the aUUude. 




WRITTEN EXERCISES. 
1. Required the contents of a cylinder 80 fL long and 4 ft 
in diameter. 
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2, Find the contents of a cylinder whose altitude is 4 rd. 
and the radius of the base 14 in. 

3. Required the contents of a log whose length is 15 ft. and 
the diameter of the base 8| ft. 

258. The Cone. 

A Cone is a round body whose base is 
a circle, and whose convex surface tapers 
uniformly to a point called the vertex. 

The altitude of a cone is the perpendic- 
ular distance from the vertex to the base ; 
as, C O. The slant height is the distance 
from the vertex to the circumference of 
the base ; as, C A. 

259. We have found by Art. 254 that 
the convex surface of a pyramid equals the 
perimeter of the hose multiplied by one-half 
the slant height. This will be true when 
the pyramid has an infinite number of sides 
and coincides with the cone. Hence the 

RULE. 

To find the convex surface of a cone^ multiply the circumference 
of the base by one-half the slant height. 




T?7RITTEN EXERCISES. 

1. Find the convex surface of a cone whose slant height is 
36 in. and the radius of the base 8 in. 

2. Find the convex surface of a cone whose slant height is 
60 ft. and the diameter of the base 20 ft. 

S. A tent in the form of a cone has a slant height of 18 ft. 
and a diameter of 30 ft. ; how many square yards of muslin 
are required to make it? 
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4- Find the entire surface of a cone whose slant height is 66 
ft. and the radius of the base 22 ft. 

5, Find the entire surface of a cone whose altitude is 15 in. 
and the radius of the base 8 in. 

260. We have found by Aet. 255 that the volume of a 
pyramid equals the area of the bane multiplied by one-third of 
the altitude. This will be true when the pyramid has an 
infinite number of aides and coincides with the cone. 

Hence the 

RULE. 

To f.nd_ the volume of a tone, multiply the area of the base by 
ojie-third of the altitude. 

WRITTEN EXBBOISES. 

2. Find the volume of a cone whose altitude is 12 &.. and 
the radius of the base 4 ft. 

^. Find the volume of a cone whose altitude is 63 ft. and 
the diameter of the base 20 fL 

S. What is the volume of a cone whose slant height is 17 in. 
and the diameter of the base 16 in, ? 

4. Find the volume of a cone whose altitude is 72 ft;, and 
the radius of the base 20 ft. 

t261. The PruBtam of a Pyramid or 
Cone. 
The EVuetum of a Pyra- 
mid is the part of the pyramid ^iili^a 
which remains after cutting I ; jH 
off the top by a plane parallel f J^K 
to the base. - f l^ft 
362. The Fruetum of a 1 |H 
Cone is the part of a cone p^--~;;Hl^K 

which remains aft^r cutting _J^^ 

off the top by a plane parallel to the base. 
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RULE. 

To find the convex surface of a frustum, multiply the sum of 
the perimeters or circumferences of the bases by one-half the 
slant height, 

WKi'ri'BN EXERCISES. 

1. Find the convex surface of the frustum of a square pyra- 
mid whose slant height is 24 ft, and the side of the lower base 
10 ft. and upper base 6 ft. 

2. Find the convex surface of the frustum of a cone whose 
slant height is 42 ft., an(f the radii of the bases 12 and 4 ft., 
respectively. 

3. Find the entire surface of the frustum of a cone whose 
slant height is 50 ft., and the radii of the bases 10 and 5 ft., 
respectively. 

4. Find the entire surface of the frustum of a triangular 
pyramid whose slant height is 40 in., and the sides of the upper 
base 4 in. and of the lower base 10 in. 

RULE. 

263. To find the volume of a frustum, take the sum of the areas 
of the two bases, to which add the square root of their product, and 
multiply this sum by one-third of the altitude, 

-WniTTEN EXERCISES. 

1, Find the volume of the frustum of a square pyramid the 
sides of whose bases are 3 ft. and 6 ft. and altitude 12 ft. 

The volume = (3« + 6« + VWIT^) ^ = (9 + 36 + 18) 4 = 252 cu.ft. 

2, Find the contents of the frustum of a cone the radii of 
whose bases are 3 and 4 ft. and altitude 18 ft. 

The contents = (ttS^ + ir4* + Viz^Z^ x 4'')^= (Q^r + 16r + 127r)6 
« 222 TT = 697.4352 cu. ft. 
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S. Find the contents of the frustum of a square pyramid 
the sid^ of whose bases are 2 and 8 fL and altitude 15 ft. 

4. Find the contents of a log the radii of whose beses are 2 
and 3 ft. and length 60 ft. 

5. How many cubic feet in the fruBtum of a cone the radii 
of whose bases are 12 and 8 ft. and attitude 27 It. ? 

6. Find the contents of the frustum of a triangular pyramid 
the sides of whose bases are 4 and 6 ft and altitude 21 ft 

S64. The Sphere. 

A Sphere !s a round body bounded 

by a curved surface every point of 
which is equally distant from a point 
within called the cetUre. 

The diameter of a sphere is a hne 
passing through the centre and ter- 
minating in the surface. The radvtu 
is the distance from the centre to the 
suriace. 

RULE. 

The mirfaee of a gpliere is equal to the square of the diameter, 
or four times the square of the radius, multiplied by 3.1416. 

"WRITTEN EXEROiaSS. 

1. Find the surface of a sphere whose radius is 5 in. 

S. Find the surface of a sphere whose radius ia 12 in. 

3. Assuming the earth to be a sphere 7960 miles in diam- 
eter, how many square miles in its surface? 

4- What will it cost to plate with gold a sphere 18 in. in 
diameter at $40.50 a square foot? 

S. What will it cost to tin the hemispherical dome of an 
observatory 40 ft. in diameter, at 10 cents & square foot? 
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RULE. 



265. The volume of a sphere is equal to one-sixth the cube of 
its diameter, multiplied by 3.1416. 



-WHITTBN EXERCISES. 

1, Find the volume of a sphere whose radius is 10 in. 

2, The outer diameter of a spherical shell is 12 in. and the 
inner diameter is 8 in. ; find the contents. 

S. Find the weight of a ball of gold 8 in. in diameter, if a 
cubic foot weighs 1204 lb. 

4' Find the weight of a cannon-ball of cast iron 15 in. in 
diameter, if a cubic foot weighs 450 lb. 



366. A cube is inscribed in a sphere 
when each of its angles is in the sur- 
face of the sphere. 




WRITTEN EXERCISES. 

1. Find the side of the largest cube that can be cut from a 
sphere 15 in. in diameter. 

It is readily seen that 

AB« + BC« + CD«- AI)». BatAB-BC«CD; 

then 3AB=- At)'»-.152*225, 

AB2-75, 

AB « V7r*8.66+ in. 

^. Find the side of the largest cube that can be cut from a 
sphere 30 in. in diameter. 
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• PROBLEMS IN MENSURATION. 

1. How many acres in a triangle whose base is 40 chains 
and altitude 36 chains? 

2. How many square yards in a triangle whose sides are 
each 50 feet? 

3. How many acres in a triangle whose sides are respect- 
ively 20, 30, and 40 chains? 

4. The hypotenuse of a right triangle is 312 feet and the 
base is 282 feet; what is the perpendicular? 

6, Find the diagonal of a square whose side is unity. 

6. Find the diagonal of a cube whose side is unity. 

7. How many acres in a parallelogram whose base is 161.5 
rods and altitude 106.3 rods? 

8. The area of a rectangle is 1872 square rods, and the 
length is to the width as 4 is to 3 ; required the length of the 
sides. 

9. The area of a circle is 2 A. 3 R. 15 P. ; what is the cir- 
cumference ? 

10. Find the side of a square whose area is equal to the area 
of a circle 40 feet in diameter. 

11. Find the length of an arc of 35** in a circle whose 
radius is 40 rods. 

12. Find the area of the largest possible square that can be 
cut from a circle 62 feet in circumference. 

13. Find the diameter of a circle whose area is numerically 
equal to 10 times its circumference. 

14. How many square feet in the bottom and convex surface 
of a scrap-basket whose lower base is 9 inches in diameter, 
upper base 12 inches in diameter, and altitude 10 inches? 

15. A piece of timber 90 feet long is 6 by 8 inches at the 
smaller end and 18 by 24 inches at the larger end ; how many 
cubic feet does it contain ? 

16. Find the diameter of a sphere whose surface and volume 
are numerically equal. 
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17, Find the diagonal of a parallelopiped whose base is 5 
feet by 7 feet, and altitude 16 feet 

18, Required the entire surface of a square pyramid whose 
altitude is 36 inches and side of the base 30 inches. 

19, Required the dimensions of a cubical bin which will 
hold 1000 bushels of grain. 

20, Find the contents of a cone whose altitude is 60 feet 
and the radius of the base 20 feet. 

21, Find the volume of the frustum of a cone whose alti- 
tude is 24 feet, the radius of the lower base being 8 feet and 
of the upper base 6 feet. 

22, If a conical hay-stack 24 feet in diameter and 20 feet 
high contains 12 tons, what are the dimensions of a similar 
stack which contains 20 tons? 

23, A circular mirror 24 inches in diameter is surrounded 
by a frame 3 inches wide ; what is the cost of the frame, at 
$2 a square foot? 

2Ji„ A garden containing 74 square feet less than one-fourth 
of an acre is planted with hyacinths in squares 6 inches apart ; 
how many plants will be required, if the outer rows are 6 inches 
from the edge ? 

25, The largest possible square piece of timber of uni- 
form size is cut from a log 40 feet long, 15 inches in diam- 
eter at one end, and 18 inches at the other; how much is 
wasted? 

26, A cylinder is 6 feet in diameter and 8 feet high ; what 
are the dimensions of a similar cylinder whose surface is 64 
times as much? 

27, How much material will be required to make a hollow 
sphere whose outside diameter is 15 inches and thickness 1 
inch? 

28, What is the value of a gold sphere 4 inches in diameter, 
if a sphere of silver 1 inch in diameter is worth $5, and the 
value of gold is to the value of silver as 16 to 1 ? 



SECTION XII. 

PBOaBESSIONS. 

ARITHMETICAL PROGRESSION. 

267. An Arithmetical Progrression is a series of numbers 
"which increase or decrease by a Common Difference. 

Thus, 1, 3, 5, 7, 9 is an increasing arithmetical progression 
in which the common difference is 2. 

And 10, 8, 6, 4, 2 is a decreasing arithmetical progression in 
which the common difference is 2. 

The numbers composing the series are called the Terms. 

268. To find the last term of an arithmetical pro- 
gression. 

WBITTEN EXERCISES. 

1. Find the 11th term of the series 3, 5, 7, 9, 11, etc. 

Process. The first term is 3. 

The second term equak 3 plus 
once the common difference. 

The third term equals 3 plus 
twice the common diflerence. 
Hence 11th = 3 + 10 x 2 «= 23. Hence the eleventh term equals 

the first term plus ten times the 
common difference, which equals 3 + 10 x 2 =» 23. 
From this problem we derive the 

RULE. 

The lad term equah the first tenn increased by the common 
difference mtUtiplied by the number of terms less one. 
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1st 


= 3 




2d 


= 3 + 


1x2 = 5 


3d 


= 3 + 


2x2 = 7 


4th 


= 3 + 


3x2 = 9 
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^, Find the 12th term of the series 1, 3, 5, etc. 

5, Find the 31st term of the series 2, 4, 6, etc. 
4, Find the 50th term of the series 1, 4, 7, etc. 

6. Find the 80th term of the series 10, 15, 20, etc 

6. Find the 103d term of the series 6, 7{, 8§, etc. 

7. Find the 21st term of the series 8, 12, 16, etc. 

8. Find the 100th term of the series 15, 25, 35, etc. 

9. Find the 60th term of the series 216, 214, 212, etc. 

10. Find the 12th term of the series |, |, 1|, etc. 

11. If a body falls l&j^ ft. the first second, and in each suc- 
ceeding second 32^ feet more than in the preceding one, how 
far will it fall in the 25th second ? 

369* To find the sum of an arithmetical proerression. 



WRITTEN EXERCISES. 

i. Find the sum of 8 terms of the series 1, 5, 9, etc 

Sum = 1 + 6 + 9 + 13 + 17 + 21 + 25 + 29 
Sum #= 29 + 25 + 21 + 17 + 13 + 9 + 5 + 1 

2 sum =30 + 30 + 30 + 30 + 30 + 30 + 30 + 30 
2 sum = 30 X 8 =. (1 + 29) 8 

Sum = 1±29 X 8 - 120, Ans. 
2 ' 

The sum of the series is 1 + 5 + 9 + 13 + 17 + 21 + 25 + 29. 

Writing the sum of the series in a reverse order — that is, 29 + 25 + 
21 + 17 + 13 + 9 + 5 + 1 — and adding, we have twice the sum of the 
series equal to 30 taken 8 times, or (1 + 29) 8. 

Hence the sum of the series equals x 8, or 120. 

From this problem we derive the 

RULE. 

The mm of an arithmetical progression equab ha^ the sum of 
the extreme multiplied by the number of terms. 
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S. Find the sum of 12 terras of the series 6, 9, 12, etc 
Pbocess.— 12th term = 6 + 11 x 3 = 39. 

Sum - ^-^^ X 12 - 270, Ana. 

Find the sum — 

S. Of 16 terms of the series 2, 4, 6, etc. 
4- Of 20 terms of the series 1, 3, 5, etc. 

5. Of 30 terms of the series 2, 6, 10, etc. 

6. Of 40 terms of the series 1, 6, 11, etc. 

7. Of 24 terms of the series 2, 8, 14, etc. 
S. Of 100 terms of the series 1, 4, 7, etc. 

9. How many times does a common clock strike in a week? 

10. A traveled 15 miles 4he first day, 18 miles the second, 21 
miles the third, and so on for 36 days ; how far did he travel ? 

11. A boy received $5 for January, $10 for February, $15 
. for March, and so on ; how much did he receive for the year ? 

12. If a body falls 16^*5 ft. the first second, 3 times as far the 
second second, 5 times as far the third second, and so on, how 
far will it fall in 25 seconds ? 

13. 100 apples are placed in a row 2 yd. apart, the first 
being 2 yd. from a basket : a boy starts to gather them singly 
into the basket ; how far does he travel ? 

GEOMETRICAL PROGRESSION. 

270. A Gteometrical Progrression is a series of numbers 
which increase or decrease by a common Batio. 

Thus, 1, 3, 9, 27, etc. is an increasing geometrical progres- 
sion, in which the ratio is 3. 

And 32, 16, 8, 4, etc. is a decreasing geometrical progression, 
in which the ratio is ^. 

The numbers composing the series are called the Terms. 
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271. To find the la.st term of a greometrical pro- 
gression. 

-WRITTEN EXERCISES. 

i. Find the 7th term of the series 2, 6, 18, etc. 

Process. The first term is 2. 

1st » 2 The second term equals 2 times the 

2d =« 2 X 3 — 6 jij.gi power of the ratio. 

tfh = 2 X 3» - 64 '^^^ ^^^^ ^^^ e^VivXs 2 times the 

second power of the ratio. 

Hence 7th « 2 x 3' -= 1458 Hence the seventh term equals 2 

times the sixth power of the ratio, 

which equals 2 x 3« = 1458. 

From this problem we derive the 

RULE. 

The lad term equals the first term mvltiplied by the ratio 
raised to a power denoted by the number of terms less one, 

2, Find the 6th term of the series 3, 9, 27, etc. 
Process. — Last term -= 3 x 3* — 2187, Ana, 

5, Find the 10th term of the series 1, 2, 4, etc. 
4. Find the 8th term of the series 5, 15, 45, etc. 

6, Find the 7th term of the series 3, 12, 48, etc 

6, Find the 10th term of the series 1, ^, \y etc. 

7, Find the 10th term of the series 1, |, i, etc. 

8, Find the 9th term of the series |, i, |, etc. 

9, A man agreed to labor at the rate of $1 for January, $2 
for February, $4 for March, and so on, and to accept for his 
year's services as much as would be due him under this agree- 
ment for December ; how much would he receive ? 

10, A boy agreed to put one cent in his savings bank on 
Kew Year's day, and on each succeeding day of the month to 
double the previous day's deposit ; if he had carried out hia 
agreement, what would have been the last day's deposit? 
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273. To find the sum of a geometrical progression. 



-WRITTEN EXERCISES. 

1. Find the sum of 5 terms of the series 2, 6, 18, etc. 

Process. 

Sura = 2 + 6 + 18 + 54 + 162 
3 sum == 6 + 18 + 54 + 162 + 486 

(3 - 1) sum = 486-2 

Su^ . ^86-2 = (162 X 3) - 2 ^ ^^^ 

3-1 3-1 ' 

Multiplying the sum of the series by 3, the ratio^ and subtracting the 
series, we have (3 — 1) times the sum of the series equal to 486 — 2, and 
the sum of the series equal (486 — 2) divided by (3 — 1). 

Observing that 162 is the last term, 3 the ratio, and 2 the first term, we 
have the 

RULE. 

The sum of a geometrical progression equals the last term mul- 
tiplied by the ratio, minus the first term,divided by the ratio less 
one. 

2. Find the sum of 8 terras of the series 3, 6, 12, etc. 

Process.— Last term = 3x2^ = 384. 

Sum « ^^^^_^ " ^ = 765, Ans. 

Find the sum — 

5. Of 1, 2, 4, etc. to 10 terms. 
4. Of 2, 8, 32, etc. to 9 terms. 

6. Of 6, 12, 24, etc. to 12 terms. 

6. Of 5, 15, 45, etc. to 14 terms. 

7. Of 10, 20, 40, etc. to 10 terms. 

8. If the population of a city is doubled every 5 years, 
what is its population at the end of 50 years, if it begins with 
5000 inhabitants ? 
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9. A agreed to labor 21 days on condition that he should 
receive 1 cent for the first day, 2 cents for the second, 4 cents 
for the third, and so on ; how much did he receive in all? 

10, A gentleman, thinking $5000 too much for a farm con- 
taining 17 acres, agreed to pay 1 cent for the first acre, 3 cents 
for the second, 9 cents for the third, and so on ; which price 
was the greater, and how much ? 

INFINITE SERIES. 

273. An Infinite Series is a series which has an infinite 
number of terms. 

In a decreasing geometrical progression we subtract the last 
term multiplied by the ratio from the first term, and divide by 1 
minus the ratio. 

In a decreasing geometrical progression of an infinite num- 
ber of terms the last term becomes so small that it may be 
regarded as zero ; hence from the above we have the following 

RULE. 

The sum of an infinite series equals the first term divided by 1 
minus the ratio. 

WRITTEN EXERCISES. 

1, Find the sum of the infinite series 1 + i + |i etc. 

Process. — Sum = — ^ = j^ « 2, An», 

1 ^ J 

Find the sum — 

2, Of the infinite series 1 + 4 + i> ^tc. 

5. Of the infinite series 1 + :J + jV, etc. 
4, Of the infinite series 1 + j © + yj^, etc 

6, Of the infinite series ^ + J + x'^* ^^* 



•SECTION XIII. 

MISCELLANEOUS PROBLEMS. 

274. — 1. Find the greatest common divisor of 1107, 1353, 
and 1599. 

2. Find the least common multiple of 369, 697, and 861. 

S, Reduce f |J to its lowest terms. 

4. Reduce 42 + 41 ^^ an improper fraction. 



6. Reduce .6 of 4| of — ^-- — to a simple fraction. 



2 of 6 



^. Add I + f + I to I:, - ^\. 

7. Find the value of | of | of | of | divided by | of | 

of if. 

8. What part of 4| is 2 J? 

9. What part of ^ is .4^ ? 

il» 9fi 

m Divide 161 by -^ of ^^. 

^•^9 6^ 

ii. Add 37| + l^ + 42§ + 100|. 

12. Reduce ^L><^i-:zl of IM. 

3|-1 12 

13. Divide .0008| by 57000. 

14. Divide 7000 by .00002|. 

15. Reduce j*/^ and f j to decimals. 

16. Find the value of (.25 -^ 500 + 7.5) X -^^• 

^ ^ .005^ 
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17, How many posts 6 ft. apart will be required to make 5 
miles of fence ? 

18, How many dry gallons in 80 gallons liquid measure ? 

19, How many pounds Troy in 50 pounds avoirdupois? 

20, What will 5 bu. 3 pk. of berries cost at 8 cents a quart? 

21, A railroad 60 ft. wide was run through a county 10 
miles in length ; how many acres did it cover ? 

22, If it requires 3 bu. of seed to sow an acre, how many 
pints will be required to sow a field 80 ft. square? 

2S, A cylindrical cistern is 6 ft. 6 in. deep, and 6 ft. in 
diameter ; how many hogsheads of water will it hold ? 

2Ji, The area of a square field is 4 A. 108 sq. rd. ; find the 
perimeter in rods. 

ft3 _ 92 _L OS _ 1 1 

25, Simplify -^ fs.+ »i_J^. 

26, A bin 8 ft. 6 in. long, 5 ft. 4 in. wide, and 6 ft. 8 in. 
high is I full of wheat ; if a bushel is equal to 1^ cu. ft., what 
are the contents worth at 70 cents a bushel ? 

27, Find the exact number of days from May 5, 1890, to 
July 4, 1896. 

28, When it is 3.15 A. m., Dec. 25th, at Vienna, longitude 
16° 23' east, what is the time at San Francisco, longitude 122° 
23' west? 

29, How deep must a circular cistern 5 ft. in diameter be to 
hold 50 barrels of 31^ gallons each? 

50, How many feet of railing will be required to enclose a 
square acre ? How many to enclose a circular acre ? 

51, How often will a wheel 5 ft. in diameter revolve in 
going 10 miles? 

52, Multiply 102^11 by 45. 

SS, What is the difference in time between a city whose lon- 
gitude is 76° 37' west and a city whose longitude is 13° 23' east? 
SJ^ Divide 426/^^^ by 62. 
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35. A rectangular field is 40 rd. wide and 15 ch. long ; what 
is it worth, at $120 an acre ? 

36. What is 37^1% of 8|? 

37. What per cent, of 15| is 5J ? 

38. An agent sold goods for $1295, and lost \^ of the cost ; 
how much did the goods cost him ? 

39. A man lost $475, which was 20% of what he had 
remaining; how much had he at first? 

40. Find the simple interest of $420 for 3 jr. 4 mo. 12 da. 
at 5^%. 

41. Find the exact interest of $340 from May 8, 1894, to 
Jan. 11, 1896, at 6^%. 

4^. Find the annual interest of $600 from June 10, 1890, to 
Aug. 15, 1894, at 6%, if the interest for the first two years is 
paid. 

43. A sold a farm for $12460, and gained f of the cost ; how 
much did he gain ? 

44' An agent received $2000 to invest in goods after deduct- 
ing 2% commission ; what is the amount of his commission ? 

45. An agent sold goods on a commission of 3% ; he re- 
mitted his employer $1500; what was the amount of goods 
sold? 

46. Find the present worth and true discount of $800 for 1 
yr. 6 mo. at 8%. 

47. Find the contents of a pan whose altitude is 9 in., the 
radius of the lower base being 6 in. and of the upper base 
8 in. 

43. An agent's commission at 2% is $320; what sum did he 
remit to his employer? 

49. What will it cost to paint the dome of a hall which is in 
the form of a hemisphere 40 ft. in diameter, at 40 cents a 
square yard ? 

50. The hypotenuse of a right triangle is 75 ft. and the base 
is 40 ft. ; required the perpendicular. 
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61. In what time will $4080 at 5% give $668.10 interest? 

62. Extract the square root of 430.064644. 

68, What sum must be invested in 6% stock at 117^, broker 
age \%, to yield an annual income of $426? 

6j^ What must I pay for 6% bonds to realize 5^% on my 
investment, brokerage g % ? 

65, Find the cube root of | to three places of decimals. 

66, M sold two houses for $4800 each : on the one he gained 
25%, and on the other he lost 25% ; did he gain or lose on the 
entire transaction, and how much ? 

57, If a bushel equals 1^ cubic feet, how deep must a bin 8 
it. long and 4 ft. wide be to hold 120 bushels? 

58, At what rate will $570.05 in 3 yr. 5 mo. 5 da. give 
$127.11+ interest? 

59, Find the 400th term of the series 3, 8, 13, 18, etc. 

60, A rectangular box contains 30720 cu. in. ; what are its 
dimensions, if they are to each other as 3, 4, and 5 ? 

61, A 90-day note for $450 was discounted at a bank at 
6% ; required the proceeds. 

62, I sold goods at d% through an agent who charged me 
3%: my commission after paying the agent* was $240; re- 
quired ray entire coramission. 

63. Find the difference between the true discount and the 
bank discount of $1000 for 1 yr. 3 mo. 15 da. at 7%. 

64. How many shares of stock at 113^ can be bought for 
$7272, brokerage j % ? 

65. Find the surface and contents of a sphere 12 in. in 
diameter. 

66. Required the face of a 4-mo. note which when discounted 
at a bank at 6% yields $240. 

67. Find the value of ~ r~ 

4 4- • 

^4 + i 

68. If a sphere 4 in. in diameter weigh 20 lb., what will a 
sphere 20 in. in diameter weigh? 
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69, Find the cube root of 45156047481. 

70, Find the distance between the lower comer and the 
opposite upper corner of a room 18 ft. long, 15 ft. wide, and 
12 ft. high. 

71, What will I realize from the sale of 120 shares of stock 
sold at 111^, brokerage |% ? 

72, What per cent, will Georgia 6%'s yield bought at 119|, 
brokerage | % ? 

73, What time afl^er 4 o'clock will the hour- and minute- 
hands of a watch be opposite each other ? 

74, A had his house insured for ^ of its value at 1|%; soon 
aft.erwards it was destroyed by fire, and his loss over the insur- 
ance was $1700 ; what was the value of the house? 

75, Find the sum of the infinite series i + t^ + :jV» ^^* 

76, A has a lot which contains -^ of an acre : he made a 
walk around it which contained 3^7^ of the entire area; re- 
quired the width of the walk. 

77, What must I ask for goods which cost $120, so that 
I may deduct $20 from my asking price and still gain 20% ? 

78, A lost S5% of his sheep ; what per cent, must he gain on 
the remainder to gain 20 % on the cost of all ? 

79, A has a circular garden, and B a square one : each con- 
tains an acre ; a walk 6 ft. wide is made around each garden ; 
vhich walk contains the greater area, and how much ? 

80, How many cubic yards of earth will be required to 
. Jover I of an acre 10 in. deep? 

81, How long will it take two 3-inch pipes to empty a cis- 
tern that required three 2-inch pipes 4 hr. to fill ? 

82, What is the diflference between the cube root of the 
least common multiple of 94106 and 202484 and the square 
root of their greatest common divisor ? 

83, A square field containing 10 acres is surrounded by a 
close board fence 10 ft. high ; what did the boards cost, at $13 
per M.? 
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84. The diameter of a circle is 40 ft. ; what is the length of 
84** 30' 30" of the circumference? 

85. I sold a horse so that | of the gain equaled y^ of the 
cost ; what was the gain per cent. ? 

86. A bought a horse at 10% less than first cost, and sold 
him at 20% above first cost, thereby gaining $60; what was 
the first cost of the horse? 

87. After a rainfall of 1^ inches how deep will the water be 
in a cylindrical cistern 6 ft. in diameter which drains the roof 
of a house 40 ft. by 30. ft.? 

88. A note for $900 was given Apr. 1st at 6% interest, on 
which a payment of $500 was made Aug. 1st : Nov. 10th the 
note was purchased at 4% discount on its value at that time; 
what amount was paid for it? 

89. A has a square yard 40 ft. on a side : on each corner is 
the centre of a circle 20 ft. in radius ; find the area within the 
square and without the circles. 

90. B pays a tax of 4% on his income over $2000, and after 
paying his tax he has remaining $4200; what is his whole 
income ? 

91. A horse is tied to the top of a post 6 ft. high by a rope 
20 ft. long ; over how many square yards can he graze ? 

92. If stock bought at 10% above par will pay 6% on the 
investment, what % will it pay if bought at lCr% below par? 

, 93. A general formed his army into a solid square, and had 
200 men over: he then received a reinforcement of 1000 men, 
and, increasing each side of the square by 5 men, lacked 25 
men to complete the square ; how many men were there in the 
original army? 

94, A boy hired to a farmer for 30 days on condition that 
he should receive $30 and a suit of clothes : at the end of 18 
days he concluded to quit work, when it was found that he was 
entitled to $10 and the suit of clothes ; what was the value of 
the clothes ? 
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95, A sells 5% stock, whose par value is $13400, at 93|, 
and invests the proceeds in 4^% stock at 85|, brokerage \% 
on each transaction ; is his income increased or diminished, 
and what is his surplus? 

96, A sold his farm, and gained a certain per cent. : if the 
farm had cost him 10% less and sold for the same price, 
he would have gained 16|% more; what was his gain per 
cent. ? 

97, Four ladies bought a ball of yam 3 in. in diameter ; 
what part of the diameter must each wind off to share it 
equally? 

98, What is the length of a tape that will wind spirally 
around a cylinder that is 75 ft. long and 12 ft. in circumfer- 
ence, provided it passes around the cylinder once every 5 ft. ? 

99, Find the 6th root of 6321363049. 

100, Express .0003986 as a common fraction in its lowest 
terms. 

101, How many cannon-balls 2 inches in diameter can be 
made from a cubic foot of iron? 

102, The sum of the interest, amount, present worth, and 
true discount of a certain sura of money is 8800 ; what is the 
amount ? 

lOS, Find the side of a square whose area is equal to the 
area of a triangle 16 feet on a side. 

10^. What principal at 5% compound interest will amount 
to $259,085 in 6 years ? 

105, What is the shortest distance from the lower corner of 
a room 40 ft. long, 30 ft. wide, and 12 ft. high to the opposite 
upper corner, keeping on the surface of the room ? 

106, At how many minutes after 3 o'clock will the hour- and 
minute-hands of a watch be opposite each other ? 

107, A pays $2 a month dues to a building association ; how 
much has he paid in at the end of 9 years and 2 months ? 

108, John can do a piece of work in 4 days of 10 hours 
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each, and James in 3 days of 9 hours each ; how many hours 
will they require to finish the job, working together ? 

109. Find the contents of a cone whose slant height is 10 
feet and the radius of the base 6 feet 

110. Find the amount of $946.75 for 6 yr. 4 mo. 17 da. at 

7i%. 

111, How much leather will be required to cover a base-ball 
8^ inches in diameter? 

112, I sold through a broker 50 shares of bank stock ($100) 
at I % premium, and invested the proceeds in railroad stock 
($50) at 1% discount; how many shares did I buy, and 
what was the surplus, brokerage being \% for buying and 
selling? 

lis. A has a circular lot 10 rods in diameter, and B has a 
square one whose diagonal is 12^ rods; which is the larger, 
and how much? 

m, A piece of work can be done in a day of 11^ hours by 
2 men, 5 women, or 12 boys ; in what time can it be done by 1 
man, 1 woman, and 1 boy ? 

115. A merchant bought a steer weighing 960 pounds for 
$50, which lost 40% of its weight in dressing ; how much per 
cent, did he gain if he sold the beef at an average price of 10 
cents per pound ? 

116, I buy muslin at 6| cents a yard, and mark it at a gain 
of 20% : finding it damaged, I sell it at 75% of the marked 
price ; what is my gain or loss per cent. ? 

117, A gave his note for 4 months, which when discounted 
at a bank at 1 % a month gave $500 proceeds ; what was the 
face? 

118. A cistern 3 ft. 4 in. long, 2 ft. 9 in. wide, and 7 ft. 6 in. 
deep has a supply-pipe which pours in 7 gallons of water in 5 
minutes, and a waste-pipe which draws out 2 gallons in 6 min- 
utes ; how long will it take to fill the cistern if both pipes aro 
open at the same time ? 
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119. On the Ist of Oct., 1893, I borrowed from Mr. Bonn 
$500, to be paid in 3 months without interest: on July 1, 
1894, I paid him $75 ; on Jan. 1, 1895, 1 paid him $100 ; how 
much was due April 1, 1895? 

120. What is the amount of the following bill of lumber at 
$16 per thousand : 2 pieces 8 X 4 in. 40 ft. long, 3 pieces 8 X 
5 in. 20 ft. long, 4 pieces 6 X 4 in. 18 ft. long, 38 piecies 3X4 
in. 16 ft. long, 80 pieces 2 X 4 in. 18 ft. long, 48 pieces 2X8 
in. 10 ft;, long, 24 pieces 2 X 7 in. 20 ft. long, and 40 pieces 1^ 
X 6 in. 16 ft. long? 

121. A miller bought a ton of wheat at 60 ots. a bushel, 
which he manufactured into flour ; what was his gain per cent, 
if each bushel yielded 37^ pounds and he received $4.20 a 
barrel for the flour? 

122. My agent sold 5500 lb. of poultry at 8 cts. a pound, 
and 8040 lb. of butter at 22^ cts. a pound, on 3^% commis- 
sion: he remitted me the proceeds in a 60-day draft, which 
was discounted at a bank 15 days after date at 10% ; what 
did I realize from the sales? 

123. If oranges are bought at the rate of 6 for 5 cts. and 
sold at the rate of 5 for 6 cts., what is the gain per cent.? 

124* A coaMealer buys a car-load of coal, 33600 lb., at 
$4.25 a long ton, which he retails at $5.50 a ton ; what per 
cent, does he gain, allowing 3% loss in handling? 

125. A vessel is 7^ inches in diameter at the base and 10^ 
inches at the top ; how many gallons of water will it hold if it 
is 11^ inches high? 

126. Find the square root of 2561068449. 

127. Find the cube root of 66814683180562. 



128. Find the value of ^2 — i/2~T^. 



129. What must.b^ paid for 4^% stocks to realize 6% on 
the investment? 
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ISO. If -^g of the price received for an article is loss, vrhat 
is the loss per cent. ? 

mSi«,plifyiii2a3i) + 9A-2i. 

8* - (3^ ^ 8i) + 2J 

i5^. At what per cent, below par must 4^% stock be 
quoted to yield the same per cent, on the investment as a 
7% stock at a premium of 30%, brokerage in each case |% ? 

133. What principal at 6| % interest will gain $42.80 from 
May 4, 1895, to Jan. 6, 1896 ? 

134. F has a debt of $5000, which he wishes to meet by the 
sale of stock at 110| ; how many shares must he sell, and what 
surplus will he have, brokerage | % ? 

135. What sum must be invested in U. S. 5's at 112}, broker- 
age j%, to secure an annual income of $1200? 

45 

136. Simplify (2.806 + 2| X -^ + .825) n- 8.75, and 

.001 2 

express the result as a decimal. 

137. Find the sum of the infinite series i + i -f^ +, etc. 

138. What must be the face of a note due 45 days hence 
which, when discounted at 4^%, will yield $600? 

139. Extract the fourth root of 8 to four places of decimals. 

140. Extract the sixth root of 10 to four places of decimals. 
141» The dial-face of a clock contains 21.65 sq. in. ; what is 

the length of the minute-hand, if it reaches within \ of an 
inch of the bounding circle of the dial? 

142. If 48 men dig a trench 192 feet long, 20 feet wide, and 
12 feet deep in 144 days of 10 hours each, how many days of 
11 hours each will it take 40 men to dig a trench 80 feet long, 
16 feet wide, and 12 feet deep? 

I4B. If a pipe whose diameter is 2} in. can empty a tank in 
6 hr. 30 min., how long will it take a pipe whose diameter is 
5^ in. to empty it ? 



SECTION XIV. 
SUPPLEMENT. 

BUSINESS FORMS. 

275. Beoeipt on Account. 

The following form of receipt is used when money is paid 
on an unsettled acscount: 

Lancaster f May 8, 1895, 

Received of E, Oram I/yte one hundred dollars on account. 
$100, Henry F. Bitner. 

276. Receipt in FuU. 

When an account is paid in full the following form should 
be used : 

PhUaddphiay July S, 1895, 

Received of John L, Shroy three hundred and ten -f^j^ dollars, 
in full of all accounts to date. 

$310^1^^. James H. Long. 

277. Bank Check. 

A Check is a written order addressed to a bank by a person 
having money deposited, requesting the payment of a certain 
sum to a specified person or his order. 

20 dO0 
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FORM OF A BANK CHECK. 



Jfo. y/S'S' S . ' Harrishurg, May 10, 1895. 

Farmers* J^ational Bank. 
Pay to Pi^e^4^y. JS^O^iUl^ or Order, 

S^'Pt-e ^U>m/ie€l Dollars. • 



^^00. Sz^m^^ Odi^tun. 




278. Promissory Note. 

A Promissory Note is a written promise to pay a specified 
person a specified sum at a specified time. 

The following form is that of an individual note, payable 
after date: 

FOEM OF A PEOMISSORY NOTE. 



/^^^m PUt^urg, Aug, 8, 1895. 

''€€^€' 'PH-a^'ft/^nd' after date, I promise to 




pay to the order of C?<1^^ C/i^'O' 





L 



(34^^ ^U^iM€€l ^ Dollars, 

without defalcation, value received. 




EXCHANGE, 

879. Exchange is the method of making payments in dis- 
tant places by means of. Drafts or BUls of Exchange. 
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280. A Draft is a written order for the payment of money. 

The Drawer is the person who signs it. 
The Drawee is the person requested to pay. 
The Payee is the person to whom it is payable. 
The Face is the sum named in the draft. 

281. There are two kinds of exchange, Domestic and FoV' 
eign. Exchange between places in the same country is called 
Domestic Exchange ; exchange between places in different coun- 
tries is called Foreign Exchange, 

In domestic exchange a bill is usually called a Draft; in 
foreign exchange a bill is called a BiU of Exchange. 

383. A Sight Drafb is one payable on presentation. 
In some States, however, three days of grace are allowed. Bankers' drafts 
omit the words ^' at sight," and are payable on demand, without grace. 

FORM OF A SIGHT DRAFT. 



^^ ^ ^ m Philadelphia, 8^U 10, 1895. 

Paz/ to the order of 



^-^^^^ 



c^ 





-^^1^^ Ga ^^y^i/ZiMt 




W^ ^UmZ^U^Z ^^-^ Dollars, 

value received, and charge to the account of 




'^^# 




-a. 



Suppose William P. Dixon of Philadelphia owes James King 
of Chicago $500. He procures from the banking-house of 
Geo. Reed & Co. the above draft, on the back of which he 
writes " Pay to the order of James King," and signs his name. 
He then forwards the draft to James King, who presents it 
to B. C. Ely & Co.^ bankers, for payment 
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283. A Time Draft is one payable at a specified time after 
sight or after the date of the draft. 

FORM OF A TIME DRAFT. 



^y/0 0^ ^ew I^wfc, 8epi, IS, 1895. 





€1/1^ after date, pay to the 

order of ^y^"^"^"^ ^UM4€ 

Wi^ c/'^U(i€in€l ^j^ Dollars, 




value received, and charge to the account of 

To ^€i^trted, ^. ^<atf^ 








284. Acceptance of a time draft is agreeing to pay it when 
due. This is done by the drawee writing "Accepted" across 
the face, with the date and his name. 

285. Exchange is said to be at a Premium or Above Par 
when a draft sells for more than its face value. 

Exchange is said to be at a Discount or Below Par when 
a draft sells for less than its face value. 

The rate of exchange between two places depends upon the 
relative conditions of trade at those places. If the trade be- 
tween Boston and New Orleans is equal, the exchange is at 
^ar. If Boston owes New Orleans, the demand in Boston 
for drafts on New Orleans is greater than the supply, and 
they are therefore sold at a premium; but if New Orleans 
owes Boston, the supply of drafts on New Orleans in Boston 
is greater than the demand, and drafts on New Orleans^ there* 
fore, are sold at a discount 
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DOMESTIC EXCHANGE. 
286. To find the cost of a draft. 

-WiElITTEN EXEROISBS. 

1. Find the cost of a sight draft for $800 when exchange is 
1\% discount. 

Pbocess. 
«^ QQQ At a discount oi \\% the cost of 

.015 = Rate of exchange. |1 is |1 — \\ cents = $.985. 

•985 = Cost of |1. The cost of $800 will be 800 times 

800 

1788.000, Alls. *'^^* ^^^^ ^'^ ^'^^• 

S. Find the cost of a draft for $800, due 60 days after date, 
exchange being 1^% premium. 

Process. The hank discount of |1 for 60 da. 

$1.00 is $.01. 

•0^ = I>is- for 60 da. The cost of $1 at par is $1 - $.01 

.99 = Cost of $1 at par. = 1^99, 

.015 = Premium. ^j^^ ^^ ^^ ^j^ ^.^^ ^y^^ premium. 



800 ^ ^-^^ "*■ ^'^^^' ^'' ^^'^^• 

^804 000 An». '^^® *^* ^^ ^^^ ^^^ ^ ^^ *^™®® 

* ' ' $1,005, which are $804.00. 

3. Find the cost of a sight draft for $2000, exchange being 
1^% premium. 

4. Find the cost of a sight draft for $1600 when the exchange 
is 2% discount. 

5. Find the cost of a draft for $5000^ due 30 days after date, 
if exchange is 1| % discount. 

287. To find the &ce of a draft, 

WRITTEN EXERCISES. 

1. What is the face of a sight draft which can be bought for 
$3045 when exchange is at 1^% premium? 
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Pbocess. 

11.000 |1.015)|3045.($3000, Ans. 

.015 = Premium. 3045 

$1,015 » Cost of II. 

If the premium is 1^%, the cost of |l will be $1,015. 
If the cost of the draft is. $3045, its face will be as many dollars as 
$1,015 is contained times in $3045, which are $3000. 

2. Find the face of a 60-day draft, with interest at 6%, 
which can be bought for $4030 when exchange is at a pre- 
mium of If %. 

Pbocess. 

6)60 $1.0075)$4030($4000, Am. 

.01 = Dis. of $1. 4030 

$1.00 
.01 



.99 = Cost of $1 at par. 
.0175 



1.0075 = Cost of $1. 

The bank discount of $1 for 60 da. is $.01. 
The proceeds of $1 is $.99. 

The cost of $1 of exchange is $.99 + $.0175 = $1.0075. 
If the cost of the draft is $4030, its face will be $4030 divided hy 
$1.0075, which is $4000. 

3. What is the face of ^ siglit draft which can be bought 
for $484.80 when exchange is at 1% premium? 

4. What is the face of a sight draft which can be bought for 
$5174.40 when exchange is at 2% discount? 

5. W^hat is the face of a draft, due 60 days after sight, with 
interest at 6%, which can be bought for $1173 when exchange 
is 1\% discount? 

6. What is the face of a draft, due 90 days after sight, with 
interest at 5%, which can be bought for $1809 when exchange 
is If % premium? 

7. I can purchase a 60-day draft on San Francisco for $7830 
when exchange is 1|^% discount; what is the face? 
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FOREIGN EXCHANGE. 

288. A bill in foreign exchange is usually called a Bill of 
Exchange. 

Bills of Ezchanfire are usually made out in sets of three 
bills, all of the same tenor and date, called the First, Second, 
and Third of exchange, respectively. 

To prevent loss and delay, each bill of a set is sent by a 
different mail. 

If any one of these is paid, the others become void. 

289. Exchange on Great Britain or Ireland is quoted at the 
value of a pound sterling in United States money. 

Thus, sight drafts on a bank or banker in Great Britain or 
Ireland are quoted, " Bankers' Sterling, sight, $4.86 J." Drafts 
drawn on merchants, due 60 days after sight, are quoted, " Com- 
mercial Bills, 60 days, $4.82^." 

Exchange on France is quoted at the number of francs in a 
dollar. 

Thus, sight drafts on France are quoted, "Francs, sight, 
5.16^," meaning that it takes 5.16^ francs to make a dollar in 
United States money. 

Exchange on Oermany is quoted at the value of 4 reichs- 
marks in cents. 

Thus, sight jdrafts on Grermany are quoted, " Reichsmarks, 
sight, 95|," meaning that 4 reichsmarks are worth $.95|. 



WRITTEN BXEROISES. 

1. What will be the cost of a bill of exchange on London 
for £200 when exchange is quoted at 4.83 ? 

Process. 
14.33 Since each pound sterling costs $4.83, £200 will cost 

^0 200 times $4.83, which are $966. 

$966.00, Ana, 
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2. What will a bill of exchange on Paris cost for 1000 
francs, exchange being quoted at 5.16^? 

Process. 

6.165)1000.o6{$193.61+, Ans. 
6165 
AooKQ Since f 1 will buy 5.165 francs, to 

46485 buy 1000 francs it will take as many 

18650 dollars as 5J.65 is contained times in 

15495 

-gj^ 1000, which are $193.61 + . 

30990 
5600 

S. What is the cost of a bill of exchange on Berlin for 2000 
marks, exchange at 94 ? 

Process. if 4 reichsmarks cost 94 cents, 2000 reichsmarks, 

500 which LB 500 times 4 reichsmarks, will cost 500 times 

$470.00, Ans. ^-^^ which are $470. 

4. Find the cost of a draft on Liverpool for £500, exchange 
being 4.85|. 

5. Find the cost of a draft for £1000 on London, exchange 
at 60 days being 4.84i. 

6. Find the face of a draft on Glasgow which costs $1556, 
exchange being 4.86J. 

7. What will a draft on Paris for 5200 francs cost when 
exchange is 5.16? 

8. What will a draft on Havre for 840 francs cost when 
exchange is 5.16| ? 

9. A merchant paid $420 for a draft on Paris, exchange 
at 5.18^ ; what was the face ? 

10. How much must be paid for a draft on Berlin for 6000 
reichsmarks, exchange being 96 ? 

11. Find the cost of a draft on Hamburg for 12600 reichs- 
marks, exchange at 93j. 
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DUTIES OR CUSTOMS. 

290. Duties, or Customs, are taxes levied on imported 
goods. 

A Specific Duty is a fixed tax on goods without r^ard to 
their cost. 

An Ad-valorexn Duty is a certain per cent, of the cost of 
the goods in the country from which they are imported. 

Tare is an allowance made for the weight of the box, cask, 
etc. containing the goods. 

Breakage is an allowance for the loss of liquors in bottles. 
Leakage is an allowance for the loss of liquors in casks. 

Gross Weight is the weight before any allowances are made. 
Net Weight is the weight after all allowances have been made. 

WBITTEN EXERCISES. 

1. A merchant imported 400 yards of dress goods, invoiced 
at 8 francs a yard ; what is the duty at 50% ad valorem ? 

Pbocbss. If 1 yard cost 8 francs, 400 yards will cost 

^ 3200 francs. 

3200 francs. Since 1 franc is worth $.193, 3200 francs 

'^93 are worth |617.6, or $618. 

$618^= Cost of goods. The duty is 50^, or .50 of $618, which is 

$309.00, An8. *309. 

^. What is the duty at 24 cents a gallon on 300 quart 
bottles of oil, breakage 5% ? 

OQQ Since the breakage is 5^ , duty must be paid on 100^ 

.95 — 5 J&, or 95%, of 300 bottles, which are 285 bottles. 

285 The duty on 1 bottle is 6 cents, and the duty on 286 

.06 
JVLIO, Ans. botUes is $17.10. 

S. What is the duty, at 3 cents a pound, on 3750 pounds of 
tin, tare 10% ? 
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4, What is the duty on 12 boxes of raisins, ^ach weighing 
60 pounds, valued at 10 cents a pound, 10% tare, duty 8% ad 
valorem ? 

5, What is the duty, at 25% ad valorem, on 50 tons of steel, 
tare 20 pounds to the cwt., invoiced at 18 cents a pound ? 

6, What is the duty, at 45 cents a square yard and 40% ad 
valorem, on 800 yards of carpet, | of a yard wide, invoiced at 
10 francs a yard ? 

ANNUITIES. 

291. An Annuity is a definite sum of money payable at 
regular intervals of time. 

The Amonnty or Final Value, of an annuity is the sum of 
the amounts of all the payments on interest from the time each 
is due until the annuity ceases. 

The Present Value of an annuity is a sum which, if put 
on interest for the given time and rate, will amount to the 
final value. 

293. AnnuitJes at Simple Interest. 

"WRITTEN EXERCISES. 

1. What is the final value of an annuity of S600, payable 
annually, for 4 yr. at 5% ? 

The last payment will draw no in- 
terest ; the last but one will draw inter- 
est for 1 year ; and so on. 
It is thus seen that an annuity at 
600 600 600 600 si™P^® interest forms an arithmetical 
600 = 630 progression in which the annuity is 
600 = 660 the first term, the interest for 1 year 

600 « 690 ig the common difference, the number 

of years is the number of terms, and the final value is the sum of the 
series. Therefore, by Abt. 269, 

The sum of the terms » ($600 + $690) | » $2580, Ans. 



Illustkation 


r. 
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^. Find the present value of an annuity of 1800 for 10 jr., 
at 5%, payable annually. 

PROCEBB. 

The last term = $800 + 9 x (40 » $1160 
The final valae » ($800 + $1160) ^ » $9800 

The present value - ^^ = $6533}. ^im. 

RULE. 

Take ihe annuUy for the first term, the interest far 1 year for 
(h£ common difference, and the time for the number of terms; 
find the last term, and then the sum of the terms; this sum will 
he ihe final value. 

Then find (he present value of the final value. 

Find the present value — 

5. Of an annuity of $400 for 5 yr. at 6%. 
4. Of an annuity of $600 for 6 yr. at 6%. 

6. Of an annuity of $1200 for 10 yr. at 7%. 

6. Of an annuity of $1600 for 8 yr. at 4%. 

7. Of an annuity of $2000 for 8 yr. at 5^%. 

8. Of an annuity of $3000 for 10 yr. at 8%. 

293. AxmuitieB at Compound Tntereet. 



'WRITTEN BXBROISBS. 

i. Find the final value of an annuity of $600 for 4 yr. at 
5% compound interest. 

Illttstration. The last payment will draw 



I I I no interest; the last but one 

600 600 600 600 will draw interest for 1 yr.; 

5^(?*?^). the last but two will draw 
600 (1.05)* J • * _* r o 

fino n nsi' compound interest for 2 yr. j 

and so on. 



600 (1.05j» 
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It is thus seen that an annuity at compound interest forms a geomet- 
rical progression in which the annuity is the first term, 1 plus the rate 
of interest is the ratio, the number of years is the number of terms, and 
the final value is the sum of the series. Therefore, by Abt. 271, 

The last term « $600 (1.05)'. 
By Abt. 272, 

The sum « ^(^-^o'-^) » m^i,06< - 1). 

.06 .05 ^ ^ 

The number in parenthesis is the compound interest of $1 for 4 yr. at 
5%, which by the table on page 208 is .215506. Hence 

The sum » $12000 x .215506 » $2586.072, Ans. 

2. Find the present value of an annuity of $500 for 6 yr. 
at 5%. 

Fmal value - ?^(1.05« - 1). 

•VIO 

By using the table on page 208, (1.05* - 1) » .340096. Hence the 

Final value » $10000 x .340096 » $3400.96. 

We find the present value by dividing by 1.340096, the compound 
amount of $1 for 6 yr. at b%. Hence the 

Present value = |^^^ - $2537.85. 

1.340096 

RULE. 

To find the final vcdtie, divide the annuity by the rate, and 
multiply the quotient by the compound interest for the given time 
and rate. 

To find the present value, divide Hie final value by the com" 
pound amount of 1 dollar for the given time and rate. 

Find the present value — 

3. Of an annuity of $800 for 7 yr. at 4%. 

4. Of an annuity of $1200 for 8 yr. at 6%. 

5. Of an annuity of $1500 for 5 yr. at 5%. 

6. Of an annuity of $1600 for 9 yr. at 8%. 

7. Of an annuity of $2500 for 10 yr. at 5%. • 
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BUILDING ASSOCIATIONS. 

294. Bnilding and Loan Afisociations, or Co-operative 
BankSf as they are sometimes called, are corporations which 
receive small deposits at regular periods of time, and invest 
them in mortgages among their own members or stockholders. 

295. The Members of an association are the persons who 
either subscribe for shares as an investment or borrow money 
of the association. The former are called ** non-borroioers,'* 
and the latter "borrovjers" 

296. The Shares are usually $200, and are issued periodi- 
cally in series. When the sum of the regular payments and 
profits equals the par value of a share, the series is closed. 

297. The Dues, or Installments, consist of one dollar a 
month on each share held by the members. 

298. The Premium is the amount bid by a member in 
excess of simple interest for the purpose of securing the loan. 

MODES OF LOANING MONEY. 

299. There are three modes of loaning money and fixing 
the interest used by different associations, known as the InstaU- 
ment Flan, the Gross Plan, and the Net Plan. 

By the Installment Plan the borrower receives the par 
value of a share, and pays the premium in monthly installs 
ments, together with the dues and interest. 

Illustbation. — In borrowing $200 the borrower would receive the 
full amount and pay 6^ interest, or $1 a month, together with the dues 
and monthly premium. 

By the Ghx>88 Plan the borrower receives only the differ- 
ence between the face value of the loan and the premium bid,, 
but pays interest on the full amount borrowed. 
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III. — In borrowing $200 at a premium of 25%, the borrower receives 
$200 less $50, or $150, and pays 6% interest on $200, or $1 a month, 
together with the monthly dues. 

By the Net Plan the premium is deducted as in the gross 
plan, but the borrower is charged interest only on the amount 
he receives. 

III. — In borrowing $200 at 25% premium the borrower receives $200 
less $50, or $150, and pays 6% interest on this amount — that is, $9 a 
year, or 75 cts. a month — together with the monthly dues. 

300. Fines are penalties imposed for non-payment of dues 
or interest. By the Building Association Laws of Pennsyl- 
vania fines cannot' exceed 2% a month on all arrears, and no 
fine can be imposed on unpaid fines. 

301, The Withdrawal Value of a share is found by add- 
ing to the amount paid in on the stock, 6% interest on this 
sum, and such a share of the profits as is determined by the 
rules of the association. 

CASE I. 

303. To find the cost of any number of shares. 

1, What is the cost of 8 shares of stock in a building asso- 
ciation which has been running 6 yr. 4 mo., payments $1 per 
month ? 

Process. Tj^g ^jues on 8 shares for 1 mo. will be $8, 

6 yr. 4 mo. = 76 mo. and for 6 yr. 4 mo., or 76 mo., they will be 
76 X 18 = $608, Ana. 76 times $8, or $608. 

2, What is the actual cost of 20 shares of jtock in a build- 
ing association which has been running 5 yr. 8 mo., payments 
$1 per month? 

3, I own 10 shares in the 1st series, 16 in the 2d, 20 in the 
8d of the West End Building and Loan Association ; if the 
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series are 8, 9, and 10 yr. respectively in maturing, how much 
has my stock cost me, having been fined twice at 2% a month 
for non-payment of dues ? 

CASE II. 

303. To find the amount of arrears and fines due. 

i. A owns 12 shares in a building association, and fails to 
make his payments for 6 successive months; what is the 
amount of arrears due, including fines at 2% a month? 

Pbocess. The fines on 1 share for 6 successive 

S = (.02 + .12) 3 = 1.42 months will be 2 cts. + 4 cts. + 6 cts. 

6 X II °= 6.00 + 3 cts. + 10 cts. + 12 cts. It is thus 

$6.42 g^en ^q \^q ^Jjq 3^^ Qf an arithmetical 

12 



progression whose first term is 2 cts., 
?>/ . 4, ns. Yqqi tenn 12 cts., and number of terms 

6 ; hence S = (.02 + .12) 3 = $.42. 

The dues on 1 share for 6 mo. are $6 ; hence the arrears and fines on 1 
share are |6.42, and on 12 shares the amount will be $77.04. 

^. Mr. Good, having 15 shares in a building association 
which matured in 10 yr. 4 mo., was fined for. 5 successive 
months for non-payment of dues ; how much did he pay into 
the association, including fines at 2% a month? 

S, What is the net profit on 20 shares of stock in a build- 
ing association which expires in 9 yr. 8 mo., the shares being 
worth J200 at maturity, and fines 2% a month, the holder 
having been fined for non-payment of dues for 6 successive 
months ? 

-4. What is the net profit on 30 shares of stock in a building 
association which matures in 8 yr. 9 mo., the shares being 
worth 8200 at maturity, if the dues are $1 a month and fines 
2% a month, the holder being fined on two occasions for non- 
payment of dues, the first time for 5 successive months, and 
the second time for 8 successive months? 
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CASE III. 

304. To find the present value of shareB without the 
profit. 

i. What is the present value of 10 shares of stock in an 

association which has been running for 5 yr. 6 mo., interest 

at 6%? 

Pbocesb. The time is 66 mo. 

5 jT. 6 mo. = 66 mo. The first payment on a share, $1, 

is on interest 66 months, the sec- 

66 X 67 
Int. = = $11,055 ond payment 65 months, and so 

on; hence the interest on $1 for 
Amt. paid in ° 66.000 ^^ difierent periods equals the in- 

$77 055 

^ * 1Q terest on $1 for a number of months 

S770 55 Ana represented by an arithmetical pro- 
gression of which the first term is $1, 
the last term $66, and the nmnber of terms 66, or ^ (66 x 67). The interest 

of $1 for 1 mo. at 6% is i ct, and for J (66 x 67) mo. is ^ ^ ^^ cts., or 

4 

$11,055. 

The present value of 1 share is $66 plus $11,055, or $77,055, and the 

value of 10 shares is $770.55. 

^. What is the value of 32 shares of stock in the Quaker 
CSty Building Association paid up for 8 yr. 7 mo., interest 6% ? 

8. A owns 12 shares in an association, first series, and 16 
shares in the third series ; what is his stock worth if the first 
series is paid up for 7 yr. 6 mo., interest 5%, and the third 
series is paid up for 5 yr. 8 mo., interest 5% ? 

CASE IV. 

305. To find the actual cost of a loan to a borrower. 

1, B bought a loan of 20 shares in a new series of an 
association, gross plan, at $15 per share premium; what 
will be the actual cost of the loan if the series matures in 
8 years? 
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Pbogess. The monthlj payment on 

|2 X 20 = $40, Mo. payment 1 share equals $1 dues and $1 

40^56iL971ct8.- $931.20, Int 6%. ^°*«^*' ^^ ^^ *^^ ^'^ 20 
4 shares the payment is $40. 

$40 X 96 » $3840, Sum of payments. The first payment is on 
$3840 + $931.20 = $4771.20, Ans, interest for 96 mo., the sec- 

ond 95 mo., and so on ; hence 

the interest on the payments will be $931.20. 
The sum of the payments equals $40 x 96 = $3840, and the loan costs 

$931.20 + $3840, or $4771.20. 

2. A bought a loan of 30 shares, new series, in an associa- 
tion at $75 premium, net plan ; if the series matures in 9 yr., 
what is the actual cost of his loan ? 

3, B bought a loan of 20 shares, new series, in an associa- 
tion on the installment plan at 50 cents a month premium ; if 
the series matures in 9 yr., what is the actual cost of the loan ? 

4* M bought a loan of 80 shares, new series, in an associa- 
tion at $75 premium, net plan; if the series matures in 8 
years, what is the actual cost of his loan? 

CASE V. 

'306. To find the rate of interest received by a non- 
borrower. 

1. D owns 8 sharas in an association, dues $1 a share ; if the 
series matures in 8 yr. 6 mo., what rate of interest does he 
receive ? 

Process. The sum of the payments on 1 

8 yr. 6 mo. = 102 mo. share for 8 yr. 6 mo. is $102 ; hence 

$200 - $102 = $98, Profit. the gain is $200 - $102, or $98. 

102 X 103 $4 378 Tnt i^ The interest on $1 a month for 

24 =^- f» '70. 102 months at 1% is $4.37f. The 

$98 + $4.37} = 22.38 + , rate is therefore $98 divided by 

22.38 % , Ans. ^ $4.37}, or 22.38 + fo . 

S. What is the gain % on the stock of an association which 
matures in 10 yr. ? 

21 
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S. What 18 the gain % on the stock of an association which 
matures in 12 yr.? 

4. By the annual report of the West End Building Associa- 
tion, made at the end of the 7th year, the present value of the 
first series is $160.40 ; what was the rate of gain at that time ? 

5. N owns 10 shares of stock in a building association which 
^matures in 8 yr. 8 mo. ; what rate of interest does he receive 
on his investment? 

CASE VI. 

307. To find the interest paid by a borrower. 

1. A buys a loan of 10 shares, 60 cents premium a month, 
on the installment plan ; what rate of interest will he pay if 
the series matures in 8^ yr.? 

Process. 

12.60 X ^^ ^ ^^^ = 165.65, Int. on 1 share at 6%. 
4 

$2.60 X 100 = $260, Amount of payments on 1 share. 

$260 + $65.65 = $325.65, Actual cost of 1 share. 

$325.65 -- $200 = $125.65, Int. on 1 share for 8J yr. 

$125.65 + 8J = $15.07, Average int. for 1 yr. 

$16.07 + $200 = .075+, or 7J%, Rate of interest. 

S. £ buys a loan of $3000 at 55 cts. premium a month on 
the installment plan; what are his monthly payments, and 
what average rate will he pay if the series matures in 9 yr. 
2 mo.? 

S. D buys a loan of 10 shares on the gross plan at $60 pre- 
mium, new series; what rate of interest does he pay if the 
series matures in 8| yr.? 

4. E buys a loan of 12 shares, net plan, at the beginning of 
a series, at $50 premium per share ; what rate of interest does 
he pay if the loan matures in 10 years? 

5. F buys a loan of 20 shares in an association, at 65 cts. a 
month premium, at the beginning of the 4th year ; what rate 
of interest does he pay if the series matures in 9 yr. ? 



THE METRIC SYSTEM 

OF WEIGHTS AND MEASURES. 

308. The Metric System of weights and measures origi- 
Dated in France in 1795, and was adopted by the leading 
countries of Europe and South America, in many of which it 
was made compulsory. In 1864, Great Britain by act of Par- 
liament permitted its use throughout the empire, and similar 
action was taken by the United States Congress in 1866. Al- 
though the system is very simple, it has not been generally 
adopted in this country, its use being confined principally to 
the sciences and to the operations of the Coast Survey depart- 
ment. 

309. The Metric System is based upon the decimal system of 
notation. 

The lower denominaiions are expressed by writing before the 
name of the unit 

Milli — , to denote one-thousandth of the unit. 
Centi — , to denote one-hundredth of the unit. 
Ded — , to denote one-tenth of the unit 

The higher denominations are expressed by writing before 
the names of the unit 

Deca — , to denote ten times the unit. 
Hecto — , to denote one hundred times the unit. 
Kilo—, to denote one thousand times the unit. 
Myria — , to denote ten thousand times the unit. 

323 
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The denominations printed in bold type in each table are 
in most frequent use. 

310. Measures of Lengrth. 

The Meter is the unit of length. 

Note. — The meter was intended to be, and is very nearly, the ten- 
millionth part of .the distance from the Equator to the North Pole, as 
ascertained by actual measurement of the arc of a meridian. 

TABLE. 

10 millimeters ("'^ ) = 1 centimeter, "*• 

10 centimeters = 1 decimeter, *^ 

10 decimeters = 1 meter, "• 

10 meters = 1 decameter, ^"^ 

10 decameters = 1 hectometer, ""• 

10 hectometers = 1 kilometer, ^* 

10 kilometers = 1 myriameter, 

EQUIVALENTS. 



1 meter = 39.37 in. 

1 kilometer = .6214 mi. 



1 yard = .9144'"- 
1 mile = 1.6093^'»- 



Cloth, etc. are measured by the metery long distances by the 
kilometer^ and very small distances by the millimeter. 

ORAL EXERCISES. 
How many — 

1, Meters in a kilometer ? Hectometer ? Myriameter ? 

2. Millimeters in a meter ? Decameter ? Decimeter ? 
5. Centimeters in a meter? Hectometer? Kilometer? 
-4. Decimeters in a meter? Decameter? Hectometer? 

5. What is measured by the meter? Kilometer? Milli- 
meter ? 

Approximately — 

6. How many inches in a meter? 

7l What part of a mile is a kilometer ? 
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811. Measures of Area. 

The Square Meter is the unit of area. 

TABLE. 



100 square millimeters ("*»• ■™) = 1 square centimeter, ■'»"^ 

100 square centimeters = 1 square decimeter, ■***"• 

100 square decimeters = 1 square meter, *>"• 

100 squai-e meters = 1 square decameter, ■'•'^"' 

100 square decameters = 1 square hectometer, ^- ""* 

100 square hectometers = 1 squcu:^ kilometer, *> ^' 

100 square kilometers = 1 square myriameter, *>""• 

The square decameter is called an are ('). 

100 ares = 1 hectare, "'• 

EQUIVALENTS. 

1 square meter = 1.196 sq.yd. 1 square yard = .8361 "*"• 
1 sq. kilometer = .3861 sq. mi. 1 square mile = 2.59 "*• '^°*' 
1 are = .0247 A. 1 acre = 40.47 •* 

Surfaces of ordinary objects are measured by the square 
meter, land as in farms is measured by the are and hectare, 
while larger areas are measured by the square kilometer, 

OBAL EXERCISES. 

How many — 

1. Square meters in a square hectometer ? 
S. Square centimeters in a square meter ? 
S. Square meters in a square kilometer? 
4* Square millimeters in a square meter? 

5. Square miles in 10 square kilometers? 

6. Ares are equivalent to an acre ? 

7. Acres in 10 ares ? 

8. Ares in 100 acres? 
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313. Measures of Volume. 

The Cubic Meter, sometimes called the stere ('^), is the 
U7iU of volume, 

TABLE. 

1000 cubic millimeters (~-'^) = 1 cubic centimeter, •"•*^ 
1000 cubic centimeters = 1 cubic decimeter, *^-^* 

1000 cubic decimeters = 1 cubic meter. 



en. m. 



EQUIVALENTS. 



1 cubic meter = 1.308 cu.yd. 
1 stere = .2759 cord. 



1 cubic yard = .7645 
1 cord = 3.624 '*• 



cn« in. 



The contents of ordinary solids are measured by the cubic 
meter; wood is measured by the stere. 

313. Measures of Capacity. 

The Liter is the unit of capacity. It equals a cubic decimeter. 



TABLE. 



10 milliliters C») 
10 centiliters 
10 deciliters 
10 liters 
10 decaliters 
10 hectoliters 
10 kiloliters 



1 centiliter, •*• 

1 deciliter, ^• 

1 liter, ^ 

1 decaliter, "^' 

1 hectoliter, ™* 

1 kiloliter, "^ 

1 myrialiter, ^ 



EQUIVALENTS. 



1 liter 
1 liter 



= 1.0567 liq. qt. 

= .9081 dry qt. 
1 hectoliter = 2.8376 bu. 
1 hectoliter = 26.417 gal. 



1 liquid qt. = .9463 ^ 
Idryqt. = 1.101 »• 
1 bushel = .3524 «»• 
1 liter = 61.022 cu. in. 



Liquids are measured by the liier, and grains, etc. are meas- 
ured by the hectoliter. 
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ORAL EXERCISES. 
How many — 

i. Liters in a hectoliter? In a kiloliter? 
£. Deciliters in a liter? In a decaliter? 
S. Liters in a cubic meter? In a stere? 
4* Centiliters in a liter? In a hectoliter? 

5. Milliliters in a liter? In a kiloliter? 

Approximately — 

6. What part of a hectoliter is a bushel ? 

7. How many liters in a gallon ? In a bushel ? 

314. Measures of Wei^rht. 



The Qraxn is the unit of 


wei 


ght. 


. It is the weight of a cubic 


centimeter of distilled water at the temperature of 39.2^ Fah- 


renheit 








TABLK 


10 milligrams ("*) 


— 


1 centigraTn, ••• 


10 centigrams 


— 


1 decigram, ^ 


10 decigrams 


•= 


1 gram, «• 


10 grams 


— 


1 decagram, "*•• 


10 decagrams 


= 


1 hectogram, °■• 


10 hectograms 


— ■ 


1 kHogram, ^• 


10 kilograms 


— 


1 myriagram, "«• 


10 myriagrams 


— ' 


1 quintal, '• 


10 quintals 


— 


1 metric ton, *• 


EQUlVALEin^. 


1 gram — 15.432 gr. 






1 grain = .0648 «• 


1 kilogram — 2.2046 lb. av. 




1 lb. av. = .4536 '^• 


1 metric ton = 1.1023 T. 






IT. = .9072 '•• 



The gram is used in weighing light articles and in mixing 
medicines, the kilogram in weighing ordinary articles, and the 
metric ton in weighing heavy articles. 
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OBAIj exekoisbs. 



How many — 

1. Grams in a kilogram ? In a hectogram ? 

2, Milligrams in a gram ? In a kilogram ? 

S, Decigrams in a decagram ? In a hectogram? 
i. Centigrams in a hectogram ? In a kilogram ? 

NUMERATION AND NOTATION. 

315. A denominate number expressed in the metric system 
is called a Metric Number. 

A metric number when expressed in a single denomination 
may be read in either of two ways, as follows : 64.25 "• may 
be read 64 and 25 hundredths meters, or 64 meters and 25 
centimeters. 

A metrie number may be expressed in terms of any denom- 
ination. Thus, 6 ^'"•, 4 "•, 2 *"•, 5 ""*, may be expressed as 
6.425 ^•"■, 64.25 »•, 642.5 ^', or 6425 



om. 



EXERCISES IN NUMERATION. 
Bead the following : 



1. 45.26 ^•"• 

2. 816.35 °*- 

3. 416.5 "'• 

4. 42.167 =«• 

5. 481.64 «• 



6. 23.25 -^ •°*- 

7. 43.14 ~»- 

8. 1432 ""•'*'"• 
P. .534 °'»- 

10, .000378 ^• 



11. .02134 ^«- 

12. 1478 »»• 
IS. 43.18 "• 
U. .0482 «»• =•»• 
15. .0164 •"• 



EXERCISES IN NOTATION. 

1. Write 8 meters and 7 centimeters in terms of meters. In 
terms of decimeters. In terms of centimeters. 

Process. Write the number beginning with the unit of measure 

8.07 °** of each table, and then place the decimal point so that the 
80.7 «*™- > r 1- 

307 om. required denomination is in the units* place. 
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2, Write 18 decameters, 4 meters, 6 decimeters, and 7 centi- 
meters in terms of decameters. In terms of meters. In terms 
of decimeters. In terms of centimeters. 

5, Write 16 hectometers, 6 decameters, and 5 centimeters in 
terms of meters. In terms of decameters. In terms of deci- 
meters. 

4. Write 8 ^S 5 '•, 4 •"-, 3 •"'• in terms of liters. In terms of 
decaliters. In terms of milliliters. 

6. Write 6 ^«-, 4 °«-, 6 «•, 7 ^^ and 5 "»«• in terms of grams. 
In terms of decigrams. In terms of decagrams. 

6. Write 64 «»• °'"-, 45 «>• "•, and 18 '^- '"'' in terms of square 
meters. In terms of square decimeters. 

7. Write 8 «"• ^'"•, 7 ""• "•, and 6 *'°- ^- in terms of cubic meters. 
In terms of cubic decameters. 

5. Write 14«''-^'°-, 137 *''•■"••, and 375 ~'""- in terms of cubic 
meters. In terms of cubic decimeters. 



REDUCTION OF METRIC NUMBERS. 

316. The reduction of metric numbers may be effected by 
the following principles: 

Prin. 1. — A metric number may be reduced to a lower denomr 
ination by moving the decimal point one place to the right for 
each decrease in the denomination. 

Thus, 64.416 ^»- = 644.16 '- = 6441.6 ^- = 64416 '\ ^c. 

Prin. 2. — A metric number may be reduced to a higher de- 
nomination by moving the decimal point one place to the left for 
each increase in the denomination. 

Thus, 6345 °"»- = 634.5 ^•°- = 63.45 "• = 6.345 ^'°-, etc. 

These principles do not apply to the tables of square and 
cubic measure. In these tables the^ decimal point must be moved 
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two places far each change in the den(mdnation of square meoB* 
ure, and three places for each change in the denominaiion of 
cubic measure. 

Thus, 45.6747 ■"'*»• = 4567.47 ■'•»•*= 456747 "'•*^, etc; 
148 ~»»- = .148 •"•""• = .000148 "'^*"-, etc 

WBITTEN F.XKROISBS. 

Beduce — 

1. 7.321 "*• to centigrams. 
^. 4567 ^«- to decigrams. 
S. 86754 ""■ to kilometers. 

4. 47654 """• to decameters. 

5. 47375 •'• to hectoliters. 

6. 6.4765 ^^ to centiliters. 

7. 6756 ""• to meters. 
'8. 6.476 "• to liters. 

9. 93456 "«• to kilograms. 

10. .478654 "«• to centigrams. 

11. 8476543 *»• "• to square kilometers. 

12. 4.786953 ~- "• to cubic centimeters. 
IS. 95432 ""•"»"• to cubic decimeters. 
U. .00579 °- to liters. 

15. 48.567 "«• to metric tons. 

16. What is the weight in decagrams of a liter of distilled 
water 'at 39.2° Fah. ? 

17. What is the weight in kilograms of a stere of distilled 
water? 

18. Reduce 45.16 ~«»- to centiliters. 

19. Reduce 42.87 ^'- to ares. 

20. What is the weight of 16.51 ~ "• of water in myria- 
grams ? 

21. How many centiliters of water will weigh 184 "«• ? 

22. How many decaliters of water will weigh 1&84 ^' ? 
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ADDITION, SUBTRACTION, MULTIPLICATION, AND 
DIVISION OF METRIC NUMBERS. 

317. If metric numbers be reduced to decimals of the same 
deBomination, they may be added, subtracted, multiplied, and 
divided as ordinary denominate decimals. 

"WRITTEN EXERCISES. 
L Add 46 *"•, 2.737 °"-, and 1.82453 «"»• 

Reducing to the decimal of a meter and adding, we have 

46 ^■»- — 4.6 "• 
2.737 ^"^ « 27.37 
1.82453 «»»• « 182.453 



214.423 ""j ^n«. 

2. Subtract 277.94 *«• from 14.5786 ^«- 

Reducing to the decimal of a gram and subtracting, we haT% 

14.5786 »«• « 145.786 «• 
277.94^- - 27.794 



117.992 «-,^n«. 

S, Multiply 432.15**- by 4, and express the result in deca- 
liters. 

Reducing to the decimal of a liter and multiplying, we have 

43.215 '• 
4 



172.860 »• « 17.286 ^\ ^ns. 

J^ Divide 1562.5 *"• by 1.25, and express the result in meters. 
Reducing to the decimal of a meter and dividing, we have 

1.25)1562.5 «°»'(1250«"»- - 12.6"»-,^w«. 
125 

312 
250 

625 
625 
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6. Divide 320.84 ^ by .26 "*« 

Bedacing to the decimal part of a gram and dividing, we hare 

2.6«)32.084«(12.38, Jtw. 
26 

60 
52 



88 
78 

104 
104 



Add— 

6. 432.14 *-•, 10.2325 ''»•, 62.8 »•, and 7512 «• 

7. 8214 •»•, 3278 «\ .6213 "•, and 4156 "^• 

8. 46.352 '^«-, 12.34 *« , 40400 ^^ and 213 "*• 

9. 2.48213 ■"''»•, 12467.8 *>•""•, arid 356.789 ■"-• 
10. .621543 "•'*» 321.767 •"• "•, and 143254 ~*^ 



Subtract — 



13, 97004 "»• from 1.25782 ■* 
li. 678 "• *"• from .432 ~- ^ 



ii. 456.7 *• from 11.6214 =^- 
12, .12371 ""• from 48564 •"»• 

i5. 10830.2 *»•*-• from 8.64321 ""'*»• 

Multiply — 

16. 4.62 **• by 1.23, and express the result in decaliters. 

17. 4.3216 ^■'- by 2.4, and express the result in decimeters. 

18. 3216 "^- by 23.6, and express the result in kiloliters. 

19. 1.3578 ■*• ^~- by 6.3, and express the result in square mil- 
limeters. 

20. .432 ~- "*"• by .71, and express the result in cubic centi- 
meters. 

Divide — 

21. 86.751 ^^- by 9 °»- 23. .9672 '^'»- by 26 *"• 

22. 31.629 °«- by 39 "»• ^-*. 8.11332 '^- by 372 »■• 

25, 1788.57 "«• by 6.3, and express the result in kilograms. 

26. 1.05156 ^"^ by .56, and express the result in centimeters. 
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318. To reduce a metric number to a common de- 
nominate ntmiber, or a common denominate number 
to a metric number. 



"WRITTEN EXERCISES. 



1. Reduce 4.228 ^°*- to feet. 



Process. 
4.228 **»»■ = 42.28 •»• 

42.28 
3.28 ft. 



33824 
8456 
12684 



4.228 D"- are equal to 42.28™- In 1 meter 
there are 3.28 ft., and in 42.28 «»• there are 42.28 
times 3.28 ft., or 138.6784 feet. 



138.6784 ft., ^n«. 



2, Reduce 4 rd. and 6 ft. to meters. 



Process. 
4 rd. 6 ft. = 72 ft. 

lft.«.3048"»- 

72 

6096 
21336 

21.9466 °»- 



4 rd. and 6 ft. eqnal 72 ft. In 1 foot there are 
.3048 «»•, and in 72 feet there are 72 times .3048 "»•, 
or 21.9456 •"• 



Meastires of Length. 
Reduce — 

5, 8.05 ^"•- to feet. 
. 4. 2.046 ^'"- to yards. 

6. 80 ^'"- to miles. 



6, 320 yards to decameters. 

7, 5 miles to hectometers. 

8, 2000 feet to kilometers. 



Measures of Surface. 
Beduce — 

9, 600 '• to acres. 

10, 4.21 '• to square yards. 

11. .635"^*"°tosq. rods. 



12. 1260sq.yd.tosq. Dm. 
IS. 2 A. and 25 P. to ares. 
IJf. 640 sq. mi. to sq. kilometers. 
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Measures of Volume. 
Reduce — 

15. 120**- to cubic feet. 

16. 316600 •"•*"• to cubic yards. 

17. 256 cu. ft. to eteres. 

18. 48 cu. yd. and 15 cu. ft. to steres. 

Measures of Capacity. 
Beduce — 

19. 12.05 '"'• to gallons. 

20. 72.56 "• to bushels. 

21. 362.5 "^ to liquid quarts. 

22. 63 gal. to decaliters. 

2S. 50 bushels to hectoliters. 

24. 2 gallons to centiliters. 

Measures of Welg^ht. 
Beduce — 

25. 50 ^' to grains. 

26. 87.654 ^«- to lb. av. 

27. 12.8624^'- to lb. av. 

28. 8625 grains to hectograms. 

29. 15 lb. av. to kilograms. 
SO. 83 ■'• to hundredweights. 

PROBLEMS. 

1. What will 16.25 '?»• of cloth cost at $2.50 a meter? 

2. What will 567.8 ^«- of beef cost at 30 cents a kilogram? 
S. If 10 •'• of wood cost $25, what will 36.5 '*• cost ? 

4. If 12 *• of coal oil cost 75 cents, what will 5 hectoliters 
cost? 

5. If a man travels 75 °"' in an hour, how long will it take 
him to travel 3 ^"- ? 
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6. If cloth is bought at $4 a meter and sold at $5 a yard, 
how much is gained on 60 meters ? 

7. If wood is bought at $2 a stere and sold at $8 a cord, 
how much is gained on 1200 steres? 

8. If molasses is bought at 50 cents a gallon and sold at 20 
cents a liter, how much is gained on the sale of a hogshead 
containing 63 gallons? 

9. If wheat is bought at 60 cents a bushel and sold at $2 a 
hectoliter, how much is gained on the sale of 100 bushels? 

10. If land is bought at $200 an acre and sold at $10 an 
are, how much is gained on the sale of 150 acres ? 

11. A tailor buys cloth at $4.50 a yard ; at what price per 
meter must he sell it to gain 50 cents a yard ? 

12. A merchant buys sugar at 5 cents a pound ; at what 
price per kilogram must he sell it to gain 2 cents a pound ? 

13. A barrel of flour weighs 196 pounds ; what metric num- 
ber expresses its weight ? 

14. Express in metric numbers the rate of a train running 
30 miles an hour. 

15. A farm contains 150 acres ; what is its area in ares? 

16. A car weighs 56000 pounds ; what is its weight in metric 
tons? 

17. If the longitudes of two places on the equator differ by 
10° 40', what is the distance between the two places in kilo- 
meters, a degree being 69 J miles? 

18. If the distance to the moon is 240000 miles, how many 
kilometers is it from the earth ? 

19. If 40 meters of cloth cost $240, what will 60 yards 
cost? 

20. If a bar of metal weighs 24 lb. to the foot, how many 
kilograms does it weigh to the decameter? 
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Pagre 19.— Ex. S. 157; 4. 142; 5. 182; 6. 189; 7. 180; 8, 193; 9. 
206; iai56; ii. 174; iJ?. 112; iJ. 133; i^. 124; i5. 226; i^. 173; 
i7. 142; 75. 203; 19. 199; f^. 249; SI. $1270; fj?. $733; ;e5. $1647; ^4. 
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102. Zni; i^5. 226155. i. $1051 ; 5. 706 miles; 5.206941b.; 4. 

2999 eggs; 5. $89.88; 6. 264 flowers, $19.35; 7.489. 
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1230; 79.4560; 5^7890; 57.51762; 55.58434. 

Page' 24:. -Ex. 23. 8325; 24, 7665; 25. 91804; 26. 91337; 27. 
$87951.51. 

Pagre 25.— Ex. 28. 912880. 
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6629; 77.7389; 75.135346; 75.325; 5^.3697; 57.3333; 5;?. 6728; 
55.5939; 5^.642; 55.3205; 56.2193; 57.2907; 55.2214; 55.999; 
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$25734.40 ; 5. 1,680,000 mi. ; 5. 63400 mi. ; 10. 15840 yd. ; 77. $42.75. 

Page 37.— ^x. 5. 3024 ; 4. 5580; 5.16192; 6.13050; 7. $416.50; 
5. $703.50; 5. $1031.22; 76>. $2004.66 ; 77.10624; 7^.23004; 75. 
22875; 74.40664. 

Page 3S,—Ex. 15. 4878; 76. 6552; 77. 12768;' 75. 10998; 75 
34782; 20. 2\21Q; 21.31476; 22. 28560; ;^5. 56826; 24. 39042; 25, 
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[16] 57.3456; 5<^. 4832; 55.6656; 5^.6688; 55.5056; 56.8384; 37 
9888; 55.14528; 55.13792; 40.6912; 47.9072; 4^.14288; 45.6736 
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22 



338 ANSWERS TO WRITTEN EXERCISEa 

18144; ^^ 25368; 57.34944; 5;?. 35112; 55.26544; 5^.44016; 55. 
51912; 55.76272; 57.72408; 55.36288; 55.47628; 90.75012; 91, 
35364; 5;^. 40488; 55.77364; 5^.53676; 55.34860; 56.66276; 97, 
19656; 55.59220; 55.82404; i(?^. 41076; i^i. 52248; iOf. 78120; 
[92 J lOS. 19872; IO4. 27784; 105. 38272; 106. 38456; 107. 29072; 
108. 48208; 109. 56856; 110. 83536; iii. 79304; 112, 39744; i25. 
62164 ; 114. 82156 ; ii5. 38732 ; 116. 44344 ; 117. 84732 ; ii5. 58788 ; 
119. 38180; iJ^^. 72588; 121. 21528: i^;^. 64860; i;^5. 90252; I24. 
44988; i^5. 57224; 126, 85560; [123] ii?7. 26568; 128. 37146; 
i;^5. 51168; 15^. 51414; 131. 38868; i5;^. 64452; 13S. 76014; i5^ 
111684; i55. 106026; 1$6. 53136; i57. 69741; 138. 109839; '155. 
51783; 140. 59286; Ul, 113283; i^. 78597; i^. 51045; 144. 
97047; i^5. 28782; i^e. 86715; i^7. 120663; 1^.60147; U9, 
76506; iJ^. 114390; [234] i5i. 50544; i5;?. 70668; i55. 97344; 
154. 97812; 155. 73944; i5(5. 122616; i57. 144612; 158. 212472; 
i55. 201708; 160. 101088; i(5/. 132678; i(?-^. 208962; 163, 98514; 
ifi-^. 112788; 165. 215514; i6G. 149526; 7^7. 97110; 168, 184626; 
i65. 54756: 170, 164970; i7i. 229554; i7<^. 114426; 173, 145548; 

i7^. 217620. 178. 430848; i75. 286875; 180, 66,636; i5i. 

458763; i5;^. 1,259,268; 183, 504944; i54. 2,560,272; 185, 757442; 
i56. 1,126,248; i57. 464370; 755.1,966,707; 755.4,122,841; 190, 
6,440,772; 191, 26,685,165; 192. 16,148,945; 193, 6,526,083; 194, 
9,084,096; 195. 14,903,838; 196. 75,762,742; 197. 54,361,883; 198. 
19,387,500; 755.297,892,224; ;^^^. 293,365,653; ;^6>7. 129,030,680. 

Page 39.— -Ex. 7. $16524; ;^. $4320; 5. $28,575; 4. $1680.75; 5, 
27,454 gal.; <?. 1,173,840 lb. ; 7. $3997.50; 5. $1716.75; 5. 353275 men ; 
76>. $21091.84; 77. $11014.12; 7;^. 2,694,580 lb. ; 75. 157680 hr. ; I4. 
13570 mi.; 75. $3304.35. 

Page 4.0.—EX. 16, $2754.72; 77. $92,954,802.12; 75. 67,715,672 
75.62,982,234; ;^^. $8,467,313.19; ;?7. 37,944,731 ; ;?-?. $44,186,296; 23 
$944,733,510; ;?^. 795041 ; ;^5. 1,555,515; ;^6. 4,390,009 ; ;^7. 6,982,534 
;?5. 103,770,134; ^5.139,063,041; 5^.2,597,716; 57.3,232,042; 32, 
9,333,654; 33, 120,884,412; 34. 15,223,824; 35. 30,417,442; 36 
1,111,111,101; 57.2,222,222,202; 55.3,333,333,303; 55.4,444,444,404 
40. 5,555,555,505; 4I. 8,888,888,889; 42. 17,777,777,778; 43 
26,666,666,667 ; 44. 35,555,555,556 ; 45. 44,444,444,445 ; 46. 90,810,081 
47. 10,079,918,991; 48, 90,900,891,081; 49. 1,019,090,909; 50. 
3,087,542,754. 

Page 4.1.— Ex. 6. 129,000; 7. 884,000; 5. 16,064,000; 5. 

3,604,200,000 ; 10, 603,203,200. 7. 1,056,000 ft. ; 2. 840000 gr. ; 5. 

3,097,600 sq. yd. 

Page 42.— ^. 4. 920000 lb. ; 5. $30000; (5. 132,000,000 ft.; 7. 

24000 sq.rd. 7. $112; ;?. $1377; 5. $2,220,000; ^86400 sec; 5. 

13440 bu.; (5.8643601b.; 7. $887500; 5.28086. 

Page 45.— Ex. 5. 288 ; 4. 227 ; 5. 321 ; 6. 375 ; 7. 344| ; 5. $324; 5. 
$428 ; 10. $759 ; 77. $7.1 1 ; 12. $20.04. 

Page 46.— -Er. 75. 1189; 7^. 1659; 75. 671; 16. 1156; 77. 432 
75.456; 75.208; m540}; ;^7. 957f ; 22.439^; j?5. 507|; 24, U46 
i?5. 847f; 26, 99Gi; 27.162; 28,143; ;^5. 134i; 5^.141; 57. 112f 
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SiS. 122i; 55.142}; 5^. 400f; 55.660; 56. 603 1; 57.801; 5<9. 2227 ; 
5P. 20085 J; 46>. 20541 f; ^/. 16017 J; ^. 20104f ; 45.60123; U- 
124999 J; ^5. 123606; ^(5. 80906 J; ^7. 160800; ^.5761; ^^ 12285; 
60, 8189; 51, 10304; 6^. 44670; 53. 231646; 54. 961639; 55. 

1,125,956; 56.526959. i. 209 yd. ; ;?. 52^wk.; 5. 1210pk.; 4, 

312 tons; 5. 256 wk. 

Pafee 47.— Ex. 6. 196 sheep; 7. $3312.50; S. 1120 ft; 9. 186330 

mi. ; 10. 400T*3f yr. 2. 41 ; 5. 44 ; 4. 48 ; 5. 52 ; 6.^7; 7. 61 ; S. 

62; 9. 39; i^ 42; 11. 34; i;^. 35; i5. 36; I4, 41; i5. 27; 16. 38; i7. 
32 ; 18. 31 ; i5^. 33. 

Pagre 4tS.—Ex. eo. 52 ; £1. 48 ; ;?;^. 45 ; £3. 52 ; ^4. 35 ; ^5. 61 ; ^6. 
72; 1^7.32; 28.12S; ^9.1S2; 30.92; 31. SS; 32.2\1; 55.136; 36. 
105; 57.204; 5^.302; 55?. 405; 4^.85; ^i. 45; 4^.372; 43. AM \ 44. 
274; 45.217; 46. 61 ; 47.67; 4<^. 62; 4^.216; 56?. 321 ; 52.315; 52, 
1993; 55.312; 54.562; 55.321. 

Page 49.— jEj. 56. 3201; 57. 2296; 5^. 3246Jf | ; 59. 4445; 6^. 
2341 ; 61. 3060; (5i?. 630; 65. 4006; 64. 1512|P; 65. 1280; 66. 454|ff ; 
67.402; 6,^.846; 69. 1969i||; 7^. 620i}f; 7i. 3241 ; 7f. 8531 ; 73. 
927H?|: 74. 2226 JHf; ^^'- 3431; 76. 5136; 77. $19721 f4f|; 78. 

^SS7.91j\%\\; 79. $12.76, i. 48 bbl. ; ;^. 123 bbl. ; 5. $214; 4.605 

gal.; 5. 576bu.; 6. 378 sq.ft.; 7. 316 acres. 

Page 50.— £x.^. 31680 rev.; 9.62; i^. $136ffS; ii. 234 cu. ft. ; 
12. 66 horses ; 13. 63 gal. ; I4. 3200 hr. 

Page SI.— Ex. 39. 28-2 rem.; 4O. 28-6 rem.; 4I. 14 - 15 
rem. ; 4^. 13 - 30 rem. ; 43. 13-9 rem. ; 44. 12 - 22 rem. ; 45. 12 - 
3 rem. ; 46. 10 - 85 rem. ; 47. 23 - 25 rem. ; 4.?. 20 - 200 rem. ; 49. 
23; 50. 17 - 230 rem. ; 5i. 1 - 162 rem. ; 52.1 - 241 rem. ; 55. 1 - 
184 rem. ; 54. 1 - 62 rem. ; 55. 2 - 216 rem. ; 56. 2 - 2645 rem. ; 57. 

2 - 1321 rem. ; 58. 1 - 4026 rem. ; 59. 1 - 2285 rem. ; 60. 1 - 2005 
rem. ; 6i. 1 - 1260 rem. ; 62. 1 - 462 rem. 

Page 52. —Ex. 64. 39 - 747 rem. ; 65. 13 - 3014 rem. ; 66. 16 - 
384 rem.; 67. 23 - 2754 rem.; 68. 10 - 4432 rem.; 69. 3512 - 120 
rem. ; 70. 44 - 385 rem. ; 71. 30 - 5321 rem. ; 72. 14 - 10248 rem. ; 

73. 62 - 127 rem. ; 74. 31 - 137 rem. ; 75. 16 - 1326 rem. 1. 876 

d. — 5 cts. ; 2. 52 mi. — 48 oh. ; 5. 26 acres — 52 perches ; 4« 432 boxes ; 
5. 431 tons - 1125 lb. ; 6. 16 lb. - 6125 gr. ; 7. 120 lb. ; 8. 82 mi. ; 9. 

3 hr. - 2150 sec. 

Page 53.— Ex. 2. 225 ; 5. 920 ; 4. 42 ; 5. 15060 ; 6. 37284 ; 7. 

231; ^.11; 9. SO; 10.922. i. 687655; ;?. 114086; 5.110667; 4. 

146; 5.4,132,360; 6.216. 

Page 54:.— Ex. 7. 61; 8. 1,0*56,566; 9. 522776; 10. 48126; 11. 
262144; 2:^.119210; i5. $19868; 24. $19272 ; 25.35,42,30; 16. 
41 -9915 rem.; 27. $42; 2<^. 743mi.; 29. $342; 20. $9. 

Page 55.— Ex. 2. $132; 5. $1000; 4. $61.20; 5. 70 days; 6. 40 
days; 7. $1995; 8. $17472; 9. $18750; 10. 10 days; 11. 116 acres; 
i^. $3010; 25. $2552. 

Page 59.— Ex. 5. 3 x 5 x 7 ; 4. 3 x 7 x 11 ; 5. 3 x 11 x 13; 6. 
2x5x5x11; 7. 2x5x7x11; ^.2x5x7x13; 9. 5 x 6 x 
7x7; 2(?. 2 X 3 X 6 x 7 X 11 ; 22. 7 x 7 x 11 x 13 ; 2;^. 3 x 5 x 7 X 
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11 ; i5. 2 X 3 X 5 X 5 X 7 ; i^, 3 x 3 x 3 x 5 x 11 ; i5. 2 x 2 x 2 X 
7x11; i^. 2 X 2 X 2 X 2 X 5 X 13; i7. 2 x 2 x 3 x 3 x 5 x 7; 18. 
2x2x2x2x2x2x3x3x3; i^ 2x3x3x3x5x7; 
;?(9. 2x2x2x2x3x3x11; j^i. 2x2x2x3x3x5x5; 2^, 
3x3x3x7x11; ;?5. 2x3x3x3x3x3x5; ;^^. 3x3x3 
x3x 3x3x5; ^5.7x7x11x11; ^6.5x5x5x7x7; S7, 
2x2x3x3x5x5x7; ;^.9. 2x3x3x3x3x3x3x5; 29. 
2x2x2x2x2x2x2x5x13; ^6>. 3x5x7x11x11; 31. 
5 X 5 X 5 X 11 X 11 J 5^2^. 5 X 5 X 5 X 13 X 17 ; 55. 5 x 5 x 5 x 5 x 
5x11; 54. 2 X 2 x 3 X 11 X 17 X 17. 

Page 01.— J^x. 7. 2 ; ^.32; 9.14; 10.20\ i7. 15cts.; IS. 24 cis. 

Pagre i\2.—Ex. is. 9 doz. ; 14. 60 lb. ; 15. 29 boxes; 16. 25 cts. 

Page 64.— ^i-. 5. 10; -^.12; 5.15; 6.22; 7.24; 5.30; 9.35; 
7^.2; ii. 84; i^. 105; i5. 210; 7^.156; i5. 42; i6. 32; i7. 36; 18. 
30 ; 19. 24 ; 20. 64 ; 21. 72 ; 22. 35 ; 23. 56 ; 24. 45 ; 25. 96 ; 26. 105 ; 
27. 120; J^<?. 240; ;^9. 210; SO. 15 acres; 5i. 16 ft.; 32. 35 bu. ; 33. 16 
acres, 123 fields. 

Page HQ.—Ex. 3. 23 ; 4. 31 ; 5. 41 ; 6. 47 ; 7. 53 ; 5. 61 ; 9. 67 
i^. 83; ii. 1 ; 12. 31 ; 13. 203; i^. 112; i5. 123; 16. 141 ; i7. 6i ; i^. 
41 ; 19. 101 ; ;^^. 71 ; 21. 103 ; ^J^. 41 ; 23. 97 ; 24. 61 ; ;^5. 147 ; 26, 
639; ;^7. 1; ;^5. 513; 29. A; 5^41; 5i. 83. 

Page 68.— £x. 5. 120; 4. 180; 5.120; 6.720; 7.2520; 5.792 
a 1008; i(?. 660; ii. 12096; i-^. 1560; i5. 1320; i-^. 3600; i5. 2240 
16. 17640; 17. 1920; 18. 3780; i9. 3000; ^^ 3600. 

Page 69.— JSc. ^i. $3872; 22. 240 acres; ;?5. $54; 24. 2016 gal. 
;?5. 360 rain. 

Page 10.— Ex. 3. 2871 ; 4. 10013; 5. 19803; 6. 13889; 7. 15466 
5.16399; 9.16983; i^. 10065; ii. 6699; i;^. 2130; i5. 7704; I4. 
27025; i5. 14443; i6. 58835; i7. 110837; 75.13419; 79.24255; 

20. 485377. 1. 2x2x3x3x5x5x7x7; 2. $23, A 11 

cows, B 13 cows; 3. 720 rd., A 80 da., B 60 da., C 48 da., D 45 da. 

Page 71. — Ex. 4. 59; 5. 195; 6. 3500; 7. 17 ft.; 5. $858; 9. 
40170; 10. 15000; 77. 4 qt., 48 times; y<^. 120 da.; A 15, B 12, C 10, 
D 8 times; 13. 15 ft.; 7^. High, 5; grammar, 12, primary, 17. 

Page 7S.—Ex. 5. 26|; 9. 28y^; 10. 2o^^; 11. 24fV; 1^- 40^; 13. 
295V; ^^. oSff; 75.40/7; 76. 38ff ; 77. 43^; 75. 66^; 79. 99ff ; 
20. 47if ; ^i. 39/t; ;^^. 47^; 23. 48^^; J?^. 48ti; 25. 50H; ;^6. 65A; 
^7. 69ff; ^5, 43JI; 29. 64^^^; 30. 47{i{; 57. 34JfJ; 5^. 91f|; 33. 
97H; 54. 61A\; 55.31^1; 56.60; 57. 26Jff ; 55. 24i||; 59. 50^ff. 

Page 76.— ^x. 7. l|p ; 5.^iP; 9.m^; 10.^^; 11. H^^; 12. 
m^; 13. m^; 74.-4?4; 75. i-^-^; 76. i^-; 77.-&|il; 75. 4?/; 79. 

VV-; ;^^. -W-; ^^-H?^; ^^'Hi^; ^^.m^; 24,i^^jl.^ 25. ^^; 26. 

10 3 01. ;^7. VtV-; ^'^•'tW; ^9. ^if^; 5(9. ifji; 57. J-V-^; 32. UP^] 
33. ^y^; 34.^^^ 35. mK 

Page 78.-J?x. 9. i, J; 7^ ?, |; 77. Jf, |f ; 7;?. H, |; 75. A, A; 

74.J,t\; 75. if; 76.t-^t, f; 77. ^,3^; 75.f,|; 79. A, H; '^^. A; 
^; ;^7. I; ^^. f ; ;^5. f ; ^4. f ; ^<^. I; ^^^. f ; ^7. }; 28. /x; ^9. /y; 5^. 
Jf; 57.?; 5^. t^; 55. iJ; 5^. | ; 55. f; 36. j%. 
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Page 79.-EX, 17. Jf, fj, iJ; 18. }?, fj, fj ; 19. H fS, 4J; 

A, if, A; ^^- 2A H> II ; ^^- ^H ^l H; ^^- i^^Vi, Mf, ill A'V; ^^. 
H8, l?i iih iU ; ^5- AV, fh. A\, t?^ ; ^^. iih /A, H«, AV ; ^7. 
H H, A; ^^. A A, A; ^^- H§, iU> 118; 5^. Hi Mi ii%i ^^. 

Pagre 80.— JEc. j^j?. 2; ;^5. 2Ty^; ;^^. l^V; ^^- 2ijV 

Page 81.— £?x.;^e. 2iJ; ;?7. \jS\; 28. 2^^^; ^^. Uf; ^0. 2^\; 

5/. 2A; 5^.2i|J; 55.2i|; 34- HH; 35. 2^^; 36.Sii; 37.2iii; 38. 

2H§; 39. A^^', ^/. 34tV; -#^.398 J; -#5. 160||; -#4.338}; -#5. 722^. 

Page 8^. — Ilx. 22. ^^ ; ^5. j^; 24- t?j» *^' t1(> » ^^- Tifirj '^'* Tir» 
;^5.7%; ^9.^V; 30. \\', 31. \\', 32. \\', 33. \\^ S4. ^h\ 35. \\', 36. 
tsVj; 37.^^^; 55. i?|; 39. jl^; 4^.6; 4^. 5i; ^5.8^; 4^.13/^; ^5. 
12j\; ^6. 45f; ^7. 49f; 48. 55^1; ^5. 64|; 56^. 28f; 5i. 89^; 5^- 

374.2 3 ^ 

Page 83.— JKc. 7. 25.^ tons, 7| tons; ;?. 434xV acres; 3. $83|J; 4. 
$784i; 5. $1766Jf; e?. 433fJ bu.; 7.110^2 bu.; 5. $1712}; S>. 267|} 
rods; i^. $264^; ii. $11}. 

Page 85.— JEr. 25. 8^; 26. 16 J; ;?7. 5; £5. lOif ; 29. 7f ; 5^ 5}|; 
5i. 82; 5j^. 384; 33. 22Si; 5^.812; 55. 616f; 56. 1207i; 57. 4^%; 38. 
6i; 55. 24|; 4O. 16 J; ^i. 21; 4^. 550; 43. 1359; 44. 684^; 45. 1066f ; 
46. 994f ; 47. 600; 48. 682|; 45>. 143f ; 50. 105; 5i. 4275; 5;?. 98f ; 53. 
500; 54. 1742J; 55.2026; 56.3241}; 57. 255 J; 55.6266; 55. 297i; 
6(?. 255i; 6i. 2310; 62.Sbll; 65. 260J; 64. Idofj; 65.167; 66.360. 

Page 87.— ^x. 5. T«5 ; ^./A; 5^- A; ^-M; ^-^N^; ^o.^; 11. 

^j; 12. i; 13. i^; i^. |f?; 15. f'^; 16. Jf; 17. Hi) ^^-AV; ^^. 
44^1; m 12; ;^i. 117; 22. 95f ; ^5. 88^25^; U- 260; ;^5. J|; 26. -^^; 27. 

i; ^5. ^; ;^5. if; 5^- H; 31. M; 5^. H; ^5- A; 34. 17|; 55. t%; 56. 

yfH; 37.j\%\; 55. $46; 55. $35 A; 4^. $3i; 4i.$32|}; 4^. 478} 
cts.; 45. $635; 44. $4215; ^5. $173}; ^6. 912 cts.; 47. $619}; ^5. $90i. 

Page 88.— -Ex. 49. 130} cu. ft. ; 50. $1338| ; 51. $9027/^ ; 5;^. 
$18.14}. 

Page 89.— ^x. 25. A ; ;?6. } ; ^7. yVV ; ^^. t(A- ; ^^- A ; ^^- ^u\ ; 

5i.4A; 5^.7,V; 5^- 2^; 54.3^V; 35.21; 56.2}; 57./^; 55. }f; 

55. AV; -#^.7%; -^^.liir; -#^.7pA; 45.:fV; U-t^tt; ^^•i72}f;^6. 

13311; 47. 91/7 ; 4^. 321^; -#5.72^; 5^. 95x»t; 5^136^5^; 52. 20j\% 
oz.; 55. 30-i5^ da. 

Page 90.— £'x. 5. 18; 6.90; 7. 225}; 5. 93^:f; 5.240; i^. 80; 
ii. 681f; iJ^. 462; 75.140. 

Page 91.— Ex. 14. H; i5. 2^^; i6. IJf; 17. i; 18. 2ii; 19.^^; 
20. 1}J|; 21. ■^^; 22. 1^; ;^5. 11^^; ^^^ 4J; ^5. 1619f ; ;^6. 1371}; 
^7.11}; J^5. 1||; f5. of ; 5^ l}f ; 31.1^^; S2.2^i^; 55.2*1; 5^. 
7}; 35. tWf; 56.3JH; 57. 19^; 55. ff; 55. If ; 40.^%^; -^^-^ff; 
4j^. 6}cts.; -#5. $6; 4-^. $llf; -#5. $6|; 46. 3} cts. ; ^7. $4}; ^. $6|; 
45. $1 1; 55. 4f cts.; 5i. 4|cts.; 52.^6; 55. 2} cts.; 54. ^j; 55. ^\: 
56. 1 ; 57. $i $125. 

Page 92.-'Ex. 58. 30 wk.; 59. $1535}; 60. 14^, 9jJ|f, 5}. 

Page 93.-J^x. 5. }f, 2/^; 4- li I; 5. 1}; 6. H; 7. }JM; 5. 1^1; 
5.3}; i5.13:^\; ii.^,^,}}}; i;^. 3}; i5.}|; I4. h 
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Page 94.— JEr. e, J; S.i; 4. H; ^.i; ^-f; ^.f; S.i; 9. A; 

ii.A; ^^-W; ^^-t^; U-i; is.i; le.i; i?,-^; i^.yk; ^o.i; 
si.^r. ^^.«; ^^. U; ^-^.f; ^^-i; ^^-A; ^^.^^VV 

Page 95.— JSr. ;?. 600 ; 5.1200; 4-744; 5.100; 6.450; 7. 16|; 
8, 90; 9. 150; i(? 19J; IL 115f ; i^. ||; i.l Gf; i^- 19i; i^. 100; 
16. 100; i7. 100. 2, %1^\ 3. $1.45i; -^. $51; 5. $480i»ff; 6. $56^. 

Pagre 9G.—Ex. 7. $325 ; 8. $5.60 ; 9. $8.80 ; 10. $1800 ; ii. $1680 ; 
i;?. $211^; i5. $64; i^. $7728; i5. 8 cts. ; ifi. $4}; i7. $3. 12i ; 18. 
$127i; i5. $134j; £0.U^; ;^i. 53J| cts. ; ;^j^. 581 acres ; ;^5. $14560; 
24, 230 cattle. 

Page m.-Ex. 1. 77H; ^. ^VV^; 5. if; 4. J, ^^J-, f ; 5. 5ff ; 6. 
VV; 7.2^|t; ^. 165/ff; 5. 63|; i6?. |; i^.^J^; ^^.Sl^^; 15. 39f ; i^ 

IHS; i5.992yV; ^^-2^; i7.-VW; i^.iiJ; i^.^V^; ;^aig|J; ^/, 

2t%; ;^^. S^s'V; ^^. i^; .^-^. ?; ^5. 9^; ;?6. ^11^^; ^7. 3i|; ;^5. ffl, fif, 
iih ilfi ?W 

Page 98.— J5'a;.;?S>.lTjj; 5^.12f; 57. 10^; 5^-384; 55. 121|f; 5^ 
3fV; ^5.84fi; 55.1327x^5; 57. f; 5^.140; 39. m^; 4^.23Hi; -#i. 
4iJ; -^.144fH; 4^. 130553 Jf; 44- 14f||; ^5. Vy¥; ^^-^i; -^7.2xV; 
4S.Si}; 49. ^^ri ^O.mi; 5i. 5J. 

Page 99.— Ex. i. $90|; ;?. 21 2f lb.; 5. $2862^; 4. 1124 ft.; 5. 
$51. 90 J; 6. $6 J; 7. $15.43|; ^. 20^^^ tons ; P. $79 J; m6f|lb.; ii. 
$4375; 12, $7200; i5. J; 7^. i; 15. 502f, 684J; i5. 30 days; 17. 
8^ hr. 

Page too.— Ex. 18. $11700; 7P. House $5265f, barn $3159|; 20. 
1000 bii. ; 21. 26H ft. ; 22. 2^^ J ^^- $54000 ; 24. 1200 bu. ; 25. 18 mo. ; 
26. $1600; ;?7. 1088 sheep. 

Page 107.-Ex.2.i; S.U; 4- if; ^.f; ^.f; 7.|; 5.10^; 5. 
4x\; i^. 12H; ii.40f; 12.2jij^; 13.4j\; 15. i; 16. i; 17.^^; 18. 
4^%; ^^. M^; ^0.^; 21.22ijs', 22.A1^\; 23. 48^; 24.2bi; 25. 
81 tV; 26.42^; 27. U^; 28. ^jj; 29.1^%; 30.:^^%; 52.:^?^; 32, 
^f«; 55.4}; 5^.41; 55. ^V^; 56*. 4^^^; 57. Hyinf; 5^.8t; 5^. 12^^^; 
40. 26 jV; 4^. 75i; 4^. 4001; ^5. 375}; 44. n2^jsl 45. 2^^;-46. 

Page lOS.—Ex. 2. .5; 5. .25; 4. .75; 5. .125; 6. .375; 7. .625; ^. 
.875; 5. .3125; m.48; ii. .9375; i;^. .076; i5. .1875; i^. .64; 15. 
.3i ; 16. .4 ; 17. .24 ; 18. .4375 ; iP. .16f ; 20. .53125 ; 21. 5.25 ; ;?-?. 
9.75; 23.1. 81b \ ;?^. 18.6; ;?5. 9.36; 26. 4.4} \ ;^7. 5.6f; 28.1.7-, 29. 
8.125; 5^. 9.1i; 5i. 75.1875; 5:^.4.421875; 55.17.136; 5^.42.65625; 
55.105.0112; 5(5. .43359375; 57.16.015625; 55.4.016; 5P. 1.327f ; 40. 

6.03875 ; 4I. 2.024 ; 4^. 4.0625 ; 43. 8.7075 ; 44. 1.005 ; 45. 40.034. 

;?. 132.461; 5.410.7449; -^.4485.3212; 5.570.5437; 5.142.443; 7. 
7994.2494; 5.323.73; P. 202.39; m 792.239; ii. 530.115; i;^. 221.487; 
13. 219.18; 14. 832.984; 15. 674.823; 16. 1848.474. 

Page 109.— /i:a;. 17. 125017.7112; 18. 308.2463717; 19. $555.52; 

;?^. $1933.22. ;^. 81.68; 5.67.98; 4. 114.183; 5.208.1093; 6. 

18.7934; 7.10.24166; 5.15.9933; 5.394.929191; i^. 713.885; IL 
751.099; i;^. 83.2522; i5. .882346; i-^. .231255; i5. 1.000999. * 

Page 110.— -Er. 16. 10.90317; 17. 9.03798; 18. .001482; 19. .0001 j 
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f(?. 1.277214; SI. 32 0573; S2, 37.9959; ;?5. 215.678138 ; f^ .159984; 
fS5, 10.3199983; 26. 399.6; 27. 110.499 acres; 28. 200.452 tons. 

Pagre 111.— Eo;. 2. 13.268; S. 11.928; 4. 197.9775; 5, 2.279624; 
6.1.085562; 7. .00009072; ^..25; a .0544; i(?. .8091 ; ii. .0273; 12, 
.0474; iJ. .109616; i^. .000324; i5. .03o84; i^. .006862; i7. .049704; 
i<9. .2706672 ; i5. .0167805; ;?{?. .0017263; ;?/. .0005796; ;?^. .0000266; 
;^5. 3.474894432 ; ;?^. .0000015984; ;e5. 6.1625; ;g'e. .014162; ;?7. 40.12; 

28. .0001403; 29. .001302, .009424, .0003875, .0025606; 30. .0117459, 
.00007533, .00006789, .000007533; SL 86.213, 862.13, 8621.3, 8621:1. 

Page 113.— JSi. 5. 5.16; 4. 43.2; 5.82160; 6.12345; 7.356; 8. 
21.24; a. 1257; i^. .00023; ii. .00022; i^. 1.001; i5. .223; i^. .082; 
i5. .054; i6. .123; i7. .082; i5. .37 ; i^ 7.1 ; ;^6>. 40.02 ; 21. .OH \ 22. 
.1231 J ; ;^5. .00004 ; f^. 40000; ;?5..03; 26. 20000; ;?7. 16; 28. 54321000; 

29. 80, 2.6} ; SO. .0023, .00023, .000023 ; SI. 40,000,000 ; S2. .00000004 ; 
SS. 2.4, 810, 11.1 ; SJ^. 2.22, .302, 17.1 ; S5. 10000.0001. 

Page 114.— Tix. 2. 256; S. 86400; 4. 30.864; 5. 24210.6; 6. 308.21; 
^.79; a 98300; i^. 1026.6; i7. 1234.57; i;?. 53.1. 

Page 115.— J5c.i-^. 321200; i5. 2010.15; 26.45237; i7. 1851.85; 

i5. 4115.2. ;^. 3470.08; 5.86.44; ^.30.4936; 5.8.55; 6.1285; 

7. 3999. 

Page 116.—^. a 370; ia 27.61728 ; 1/. 142.72; i;?. 100.48; IS. 

38; i5. 141; 76.360; 17. .6486; i^. 3.855; iP. 26862. i. $9;;?. 

$2; 5. $50; -^$32; 5. $37,375; 6. $3600^ 7. $14300; 5. $210; ^$43. 

Page 117.— J55c. i^. $7.875 ; ii. $5.75; i;^ $11.25. ;?. $24.70; 

5. $44.6875; 4. $118.32; 5. $53.28; 6. $1623.60; 7. $232.80; ^.$70.31 J; 
9. $6.41}; 10. $26.22; 11. $27.82; 12. $52.54}; IS. $172,456}; IJ^ 
$1679.40; i5. $48.15; i6. $482.40. 

Page 118.—^. i. ^W, 2. .244140626; S. .0998; 4. 1.01135; 5. 
135.92; 6.20726; 7.2.713, ^.6.8972; 5>. 1^}^; m. 25.3465; 11. 
1.9390575; 12. 16754.32; IS. 817,145,600; U. 60.07; 15. 3.06168; 
16. 12.35546875 ; 17. .0682154 ; 18. 5,000,000,000 ; 19, .0000000005 ; 20. 
27152.1; ;ei. .0293992 ; 22.}f\ ^5. ^J^; ;?^. 117.060875; ;^5. .406752; 
^6. .20703125 ; ;?7. 11.1013; 28.\\.\b\\\ ;^5. 3.333; 5^.1.000001; SI. 
.99 • S2, 4 .25. 

Page'il9.—JSc. 55. 368.4 acres; 5^436bu.; 55.56278.81b.; S6. 
302.17 rd.; 57. 5745.5 gal. ; 5^. $85.25; 55. $148.43}; ^^ $298.39; J^l. 
$212.98|; 42. $423.8493; 4S. $416.20; ^. $90,675; 45. 60 lb.; 46. 
$152.76. 

Page 123.— jEIe. 5. $25.58 ; 6. $23.68 ; 7. $204.16 ; 8. $651.05 ; 9. 
$4619.12. 

Page 135.— -Ec. 2. 64922 oz. ; 5. 38688 gr. ; 4. 25660 gr. ; 5. 28800 
gr. ; 6. 49000 gr. ; 7. 10761 ft. ; 8. 47520 in. ; 9. 79200 ft. ; 10. 6,195,200 
sq. yd. ; 11. 3,162,240 sq. in. ; 12. 1,399,680 cu. in. ; IS. 20480 cu. ft. ; i^. 
1188 cu. ft; 25. 3546 gi.; 26. 376pt.; 27. 2772 cu. in. ; 25. 2688 cu. in. ; 
2P. 43008.4 cu. in. ; ;^^. 368640 n^. ; ;^2. 2,678,400 sec. ; 22.b^^W^\ 23. 
864000^^ r 24. 4448 far. ; 25. 7920 in. ; 26. 8,764,800 in. ; 27. 3014 sq. rd. 

Page 136.— fe. 2. 13 cwt. 33 lb. 6} oz. ; 5. 10 oz. 10 pwt. ; 4. 4 yd. 
1} in. ; 5. 228 rd. 3 yd. 5| in. ; 6. 117 sq. rd. 10 sq. yd. 108 sq. in. ; 7. 2 qt 
Ipt. IJgi.; 5. lpk.3}qt.; ^ 21° 2oM2f ^^ ;?. 8cwt61b.; 3.1 
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OS. 7 pwt. 18 gr. ; 4- 9§ 4^ 29 8 gr. ; 5. 212 rd. ; 6, 101 sq. rd. 18 sq. 
yd. 1 sq. ft. 50.4 sq. in. ; 7. 2 qt. 1 pt 3.84 gL ; ^. 3 pk. 7 qt 1.04 pt. ; 9. 
42^ d¥\ 
Page 137.— Ei. S. 10 cwt. 13 lb. 1 oz. ; 5. 2 lb. 2 oz. 15 pwt. 5 gr. ; 

4. 3 mi. 26 rd. 5 yd. ; 5. 17 cd. 104 cu. ft. ; 6. \2 A. 21 sq. rd. 19 sq. vd. 
6 sq. ft. 108 sq. in. ; 7. 48 A. 80 sq. rd. ; 8. 15 gal. 2 qt. 1 gi. ; 9. 992 
bu. 1 pk. 4 qt 1.69+ pt. ; 10. 11 gal. : 11. 5 gal. 1 qt. If pt. ; IS, 1 Cong. 
3 O. 2 ft 21n\^ ; IS. 1 da. 4 hr. 26 min. 56 sec. ; i^. 9 8. 13° 25^ ; 15, 
£2 6s. 6d. 3far.; i6. 4 lb. 9 oz. 2pwt.4gr.; 17. £1 58.2d.; 18, S 
T. 18 cwt. 55 lb. 2 oz. ; 19. 3 mi. 92 rd. 1 yd. 10 in. 

Page 138.— ix. SO. 8 mi. ICo rd. 3 yd. 2 ft. 2.64 in. ; SI. 3 cd. 93 
cu. ft. 429 cu. in. ; SS. 250 gal. ; S3. 3387 bu. 3 pk. 2.4+ qt. ; S4. 24° 
2^ 4'^ ; £5. 7 A. 38 P. 23 sq. yd. 5 sq. ft. 72 sq. in. ; S6. 63 ch. 3^^ li- ; 
S7. 4 mi. 63 rd. 6 in. ; S8. £13 12 s. 11 d. ; S9. 4 da. 18 hr. 16 min. 45 
sec; SO. 2592 score; SI. 18 cu. yd. 24 cu. ft. 766 cu. in. S. f ; 

s^m; 4>\H; ^.A; ^-ii; 7.i; 8. ^i ^.?\,- ^^.*; n. 

Page 139.— JSx. S. .953125 bu ; S. .6465 A wk. ; 4. .180J S. ; 5. 
.0130208} mi.; 6. .381955+ A.; 7. .58} yd.; 8. .11875 ton; 9. 

£14.8625 ; 10. .2325 ton ; 11. .48125 A. ; IS. .855 lb. 1. $47.04 ; 

S.%A2; 5. $6.72; .4. 284 da. 

Page 140.— i5c. 5. $102.40; 6. 31,622,400 sec; 7. $435.60; 8. 
12672; 9. $157.50; 10. 6225 mi.; 11. 9142 J lb.; IS. $209.64 — ; 
13. $45.82tV; U* $36; 15. 2 bu. 7 qt, 30 boxes; 16. 188,133,788,160,000 
mi. ; 17. 422550 reams ; 18. ^\^ kegs. 

Page 14:1.— Ex. 19. 475V A. ; SO. 14 wk. 3 da. 9 hr. 20 min. ; SI. 
$2282.75; ;?;^. 90 lots; ;^5. $1.08}; ;?4. 15,076,800 sec. ; ;?5. 1.4gr.; 
SG. 50 E. ; S7. 208} reams ; S8. 3 wk. ; S9. 6 oz. ; SO. 1672 steps ; 
SI. 20 min. past 1 o'clock, A. m., Feb. 26, 1895. 

Page 142.— JEr. 3. 247 mi. 245 rd. 2 yd. 1ft.; 4. 429 A. 72 P. 
17 sq. yd. 4 sq ft. 72 sq. in. 

Page 143.— Ei. 5. 225 mi. 276 rd. 8 in. ; 6. 115 lb. 3 oz. 9 pwt 4 

frr.- S. 33° 6^ 54^^ ; 3. 17 mi. 279 rd. 4 yd. 2 ft 5 in. ; 4. VJ A. 

129 P. 25 sq. yd. 1 sq. ft. 28 sq. in. ; 5. 13 gal. 1 qt 1 pt 2 gi. 

Page 14A:.—Ex. 3. 84 yr. 3 mo. 11 da.; 4. 3 yr. 11 mo. 28 da.; 

5. 63 yr. 2 mo. 26 da. ; 6. 56 yr. 2 mo. 3 da. ; 7. 49 yr. 10 mo. ; 8. 228 
da. ; 9. 235 da. ; 10. 146 da. ; 11. 183 da. ; IS. 883 da. ; 13. 2545 
da. ; 14. 3812 da. 

Page 145.— JElr. S. 128 da. 4 min.; 3. 305° 5^; 4. 9 T. 3 cwt 

86 lb. 4 oz. ; 5. 215 gal. 1 qt. ; 6. £301 10 s. S. 13 lb. 1 oz. 9 pwt 

5 gr. ; 3. 15° 42^ min. 13}^^ ; 4. 84 A. 36 P. ; 6. £25 2 s. 8 d. 

Page 14:G.—Ex. 7. 4}; 8. 8}; 9. b kegs. 

Page 147.— Ex. 3. 70° ; 4. 25° ; 5. 30° ; 6. 100° 40^ ; 7. 101° 
V 10'^ ; 5. 24° 49^ 60^^ ; 9. 76° 23^ 22^^ ; 10. 51° 18^ 51^^ ; 11. 120° 
34M6^^; i^. 108°4^7^^ 

Page 149.— JEc. 3. 5 hr. 5 min. 33^^ sec.; 4. 63 min. 17^^ sec; 
5. 5 hr. 37 min. 52^ sec. ; 6. 7 hr. 56 min. 30^^ sec. ; 7. 9 hr. 17 min, 
33.x'^5 sec. A. M., same day. 
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Pagre 150.— JE'x. 8. 2 hr. 46 min. 40 sec. p.m.; 9, *77° 35'; 10. 

108° 53^ ; 11. 65° 32^ 10^^ ; 1£. 130° V 27^^ ; IS. 121° 28' E. ; U. 
9' 5'^ W.; 15. Set back 5 hr. 17 min. 5^^ sec.; 16. 8 hr. 1 min. 40 
sec. p. M. ; 17. Set ahead 6 hr. 50 min. 49yV sec. ; 18. May 4, 2 hr. 14 

min. 36 sec. p.m. 1. 41 cwt. 25 lb. 1 oz.; ^. £29 10 s. llf d.; 

S. 235 da. 




222').22 ft. ; 15. $45.15 ; 16. 14 min. 31 J sec. ; 17. 16 times; 18. Ist west, 
18° 45 min. ; 2d east, 53° ; 19. i; 20. East, 26° 15^ 

Pagre 152.— ^. ;^i. $148.50; ;^-^. 47 63 J J mi.; ;e5. 300°; ;?^. A 171 
bu. 3 pk., B 229 bu. ; 25. 16 ft., 1535 rails ; 26. 332 T. 12 cwt. 80 lb. ; 27. 
£3 16 s. .36 d.; 28. 170.86- marks; 29. 106 lb. 3i oz. ; SO. .822+ ; SI. 
152 lb. ; S2^ 6.957 + oz. ; S3. 1 84 ft. 

Pagre 153.— ^x. S4. 487 da. ; S5. 1 hr. 54 min. 8} sec. ; S6. $162.40 ; 

/ 0£> t C I ^ «o OOi? mr^ Ann c\c\ I c\ A tf I » • r\ A p f t A . • 




Pagre 155.— Ex. 1. 600 sq. ft. ; 2. 88 sq. yd. ; S. 9600 sq. rd. ; 4 
180 A. ; 5. 12 A. ; 6. 24 rd. ; 7. 23J sq. yd. ;• 8. 117^ sq. yd. ; £>. 15 A 

Pagre we.— Ex. 10. 66 ch. ; 11. $94.50 ; 12. $23.46f ; IS. $32. 

Pagre 157.—^. 1. 350 sq. in. ; 2. 80 sq. yd. ; 5. 15 A. ; ^.32 rd. 
5. 60 ft. ; e. 630 A. ; 7. 45f sq. ft. ; 8. 9-^ sq. yd. ; 9. JA. 

Pagre 158.— ^. 1. 31 .416 in.; ;?. 62.832 in. ; 5.97.3896 ft.; 4 
314.16 rd. ; 5. 3.183 ft. ; 6. 12.732 in. ; 7. 25.464 rd. ; 8. 63.66 ch. ; 
9. 314.16 sq. in. ; 10. 1256.64 sq. ft. ; 11. 795.75 sq. rd. ; 12. 1017.8784 
sq. ft. ; 13. 1256.64 sq. ft. ; I4. 9.4248 ft. ; 15. 1520.5344 sq. ft. ; 16. 
23.26+ sq. rd. ; 17. 2010.624 A. ; 18. 62.832 rd. ; 19. 10 mi. 132 rd. 

Pagre 159.— &. i. $46f ; ;^. $266J; 5. $311.04; ^.$259.20; 5. 
$23.04; e. $86.25; 7. $12.10. 

Page 160.— -Ea;. 8. $302.40; 9. $12.25; 10. Matting, $1.48/^; 
ii. $33.07i; i;^. 23| rolls; i5. $6.02}; i-^. $10.88f; i5. $257.40; 
16. 260 yd. 

Pagre 161.— J^;^. i. 192 cu. ft. ; 2. 176 cu. yd. ; S. 614^ cu. ft. ; ^ 
48000 cu. ft., 1500 T. 

Page 162.— J^^a;. 5. 54 cd. ; 6. $393.75 ; 7. $5484f ; 8. $320. 

Pagre 163.—^. 1. 376.992 sq. ft. ; 2. 226.1952 cu. ft. ; 3. 1256.64 
sq. ft. ; 4. 471.24 sq. ft., 589.05 cu. ft. ; 5. 30.5568 cu. ft. ; 6. 2150.42 
cu. in.; 7. $26.18; 8. 13.09 cu. ft. ; 9. Cylinder, by 24.588 cu. ft ; 10. 
Alt. 8 ft., 502.656 sq.ft. 

Page ie4:.—Ex. 1. 128 bu. ; 2. 144 bu. ; S. 3072 bu. ; 4. 3072 
bu.; 5. 96.42+bu.; 6. 77.14+bu.; 7. 1446.4+ bu.; 5. 385.7+ bu.; 
9. .213+ bu.; 10. 2.56+ bu. 

Page 165— JEr. 11. $1.82; 12. 262.38+ bbl.; IS. 1692.0576 gal. ; 
14. 44.763 bbl.; 15. 699.42+ hhd.; 16. 184.078+ tons; 17. 13.403+ It.; 
■ 28. 21.39+ in. 

Page 166.— ^x. i. 12 ft.; 2. 27 ft.; 3. 20 ft.; 4- 37ift.; 6. 4^ 



346 ANSWERS TO WRITTEN EXERCISES. 

ft.; 6.12ft.; 7.42ft.; 5.75 ft.; 9.S0tL; ia 180ft.; 11. H ft\ 
m$S; 13. $24; i^$105; i5. $60.48; i(5. $201.60. 

Page 168.— JEr. l. 38|f perches; g. 10080 bricks; S. 22883 
bricks; 4. 46634 bricks; 5. $1195.32. 

Pagre 160.— JEr. 6, 31H perches; 7. $288.32J}. i.$5.28; f. 

$1 15.50 ; 3. $7.33} ; 4. $29.93 ^ ; 5. 122.87 + sq. yd. ; 6. 30 A. ; 7. 528 
rd. ; 8. $720 ; 9. 292^ boards, 

Pagre 170.— Jix. 10. 2852V cu. vd. ; 11. 11.91 + ft. ; 1£. Hi2j\ cu. 
ft. ; 13, $96.25 ; I4, 2r2iVf lb. ; 15. $13.16^ ; i(5. 64.45+ bu. ; 77. 2 pk. 
6 qt. 1.91 + pt. ; IS. 4.78 + ft. ; 19. $52.27 - ; £0. $16.27 J ; £1. 1695.68 + 
perches; 2^. 3 T. 18 cwt. 95iVff lb.; i?c^. 4.09+ cu.ft. 

Pagre 171.— ^x. U. 5177.3568 sq.ft.; S5. 203.712 A.; S6. 70532 
bricks; £7. $281,015; £S. M 5 A. 144 P., N 8 A. 136 P.; 29, 
$6466.80 - ; SO. 8 hr. 7 min. 36 sec. A. m. ; 31. 9953}f ; 32. 28f ft. ; 
33. $754.27+ ; 34. 485.415+ A.; 35. 3.08+ ft. 



""J/'' I ■^*'2/e'> ^*J/o J ¥• •'^-'/t'j ^v/c/, t/wj/c/ , cr. ^-v/c/, '-'y/v, Ax^/e/ | 

6i%, 60%, 40% ; 7. 30%, 62^%, 37i% ; 8. 66f %, 66f %, 66f % ; 
i%, i%; i^. J%,250%. 

Pagre 175.— ^x. f5. 112.5 A. ; 24. $114.40. 

Page 176.— ^x. 25. 856 bu. ; 26. $6550 ; J^7. $8400 ; 28. $3159 
j?P. $5.01 i ; .f(?. $31 50 ; 31. $6300 ; 32. $6981.05 ; 33. $210. 

Pag:e 177.— Ex. 22. $2125; £5. 1680 A.; 24. $2000; ;?5. $735 
26. $700. 

Pagre 178.-^. 27. 55400 men ; ;?^. $4200 ; 29. $153 ; SO. $940 
5i. $3640 ; 32. $7500 ; 55. 12600 ; S4. $1 500. 

Pagre 179.— Ex. 22. 20% ; ;^5. 7i|% ; 24. 5% ; ;?5. 16}% ; 26. 
41^7%; ;e7. 500%; 28.6%; 29. 6^%. 

Page 180.— -Ex. 5^. 57|% ; 31. 16}% ; S2. $95. /. £85 

14 s.; ;?. 32A. 40P.; 5. 29J%; ^. 19J; 5. 193fJ; 6. 2S^% ; 7. 
50%; ^.20%; 5. $2454; i^. $400 ; ii. $2.70 ; i;^. $20000; IS. 
4li% ; 14. $9000. 

Page 181.— ^x. 15. 88J% ; i(J. 6}% ; 17. $2300; i^. 133J% ; 
iS>. $2.59f; ;?^. 40%; ;^i. 60% ; j?;^. $4840; 23.1SSifc; ;^^. $11000; 
25. $5.10 ; 26. 25 J % ; J^7. $3^ loss. 

Page 182.— ii:x. 28. 27 yr. ; 29. $60000 ; SO. $3.12^ loss. 

Page 183.— ^x. 4. $91 ; 5. $7200; 6. 3^% ; 7. $1000; 8. $310.05; 
9. $170.73+ ; 10. Z% ; 11. $4217.35. 

Page 184. — £1b. 1;^. $3921.56+; i5. $266.01-; i^. $6437.50; 
i5. 92235.29+ lb.; i(J. $1720.71J; i7. $2812; i^. $439.33- ; 19. 
$6292.84; 20. Entire com. $240, agent's com. $100, paid employer 
$7760; ;?/. $1177.75 ; ;?;^. $96.50. 

Page 185.— JSk. 23. 2997.57 + bu. ; 24. $2050 ; 25. 2\ % . 

Page 186.— £Sc. 2. .002^; 3. .001 J; 4. .001}; 5. .006: & 
$14.60; 7. $196. 
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Pagre lS7.—Ex, 8. ?6580 ; P. Ass'd $9125, proceeds $8942.50 ; 10, 
,003 ; IL $2008.60 ; 12. .003 ; 13. $55566 ; U. .004 ; 15. $7250. 

Page ISS.-Ez. 3. $9, $33; 4. $54, $81, $108, $94.50, $121.50; 
5. $65; 6, $180; 7.\\%; 8, $3820; 9. $12000; 10. life] lU 
$2551.02+. 

Pagre 189.— £lc. i;^. $3840; i;?. $9045; i^. $1870; i5. $6860; 
16. $200 ; i7. $21 2 ; 18. $451.50. 



16 
21. 
26. 
31. 



$123.75 ; 32. $138.60"; S3. $276.63J ; 34. $8.88 ; 35. $13.10. 

Pagre 192.— ^x. 56. $29.63J; 37. $45.33| ; 38. $84.32; 5^ 
$7.74-. ;^. $90.45; 5. $79.80; ^.$124.80. 

Pagre 193.-^50;. 5. $14,125; 6. $5,488; 7. $17.50; 5. $85.21- ; 
9. $588; i6?. $1636.52; 11. $129.80; 12. $.4048; i5. $3.15; I4. 
$44,461; i5. $356.93-; i^. $1119.92-; i7. $660.48 + ; i<?. $3964; 
^^. $93.16f; ;^i. i5884.35f ; J?;^. $2.66+; ;?5. $543.06 - ; ^^.$212,061; 
j^5. $75.45-; ;^(?. $141.78-. 

Pagre 194,.— Ex. 2. $202.50 ; 3. $105.60 ; 4. $231 ; 5. $284.66| ; 
-6. $1118.40 ; 7. $469,875.; 8. $130.325 ; 9. $821.10 ; 10. $264. 

Page 195.— jEc. 2. $45.27 + ; 3. $136.43-; 4. ;$635.18-; 5, 
$91.98 - ; 6. $389.1 1 - ; 7. $40.94 - ; 8. $989.82 - . 

Pagre 196.— J5^. 2. $480 ; 3. $42 ; 4. $1 100 ; 5. $3400 ; (5. $365 ; 

7. $720; 5. $480; 9. $1702.63 + ; 10. $215.34-; 11. $1296; 12. 
$23.75-. 

Pagre 197. — Ex. 2. 7 yr. 8 mo. ; 5. 2 yr. 6 mo. ; 4. 1 yr. 8 mo. ; 

5. 4 yr. 5 1110. ; 6. 2 yr. 7 mo. ; 7. 1 yr. 2 mo. 3 da. ; 8. 3 yr. 3 mo. 3 
da. ; 9. 10 vr. 10 mo. 10 da. ; 10. 3 mo. 24 da. ; 11. 6 mo. 6 da. ; 12. 
24 da. ; 13. 20 yr., 12J yr., 25 yr. ; I4. Z^ yr., 28^ yr., 36x*r yr- 

Pagre l^S.—Ex. 2.(i%] 3.5%; 4. h% ; 5. 5\% ; <?. 7% ; 7. 
4.68- %\ 8. 6fo; 9. 6i+ % ; m 6% ; ii. 6% ; 12. A\% ; i5. 
12%; 14-^%; ^5. 25%, 16§%, 14f%; 7(5. 20%, 6f %, 40%. 

Pagre 200.— Ex. 1. $451.80; 2. $242.00; 3. $660,004-. 
Pagre 201.— Ex. 4. $858.05+; 6. $1015; 6. $966.40; 7. $2080.80; 

8. $.40. 

Pagre 203.— -Kc.^. $433,361; 5.$748.86f; .#.$646.33^; 5.$257.43J; 

6. $244.92 - ; 7. $678.25. 

Pagre 204.*— Ex. 2. $220.77-; 5. $562.71 + ; -^. $1789.61 + ; 5. 
$1963.79 -. 

Pagre 205.— JKc. 6. $1871.52-; 7. $1273.10+. 

Pagre 206.— i5;x. ^. $65430+ ; 5. $184.0125; ^.$1057.78-; 5. 
$264,775; 6. $1024.79+; 7. $1117.0816. 

Pagre 207.— JSr. ;^. $37.08 ; 5. $63.05; ^.$310,796; 5. $249,728; 
6.6.3672%. 

Pagre 209.— -Ec. 8. $632.6784 ; 9. $861 .8232 ; 10. $7189.946 ; 11, 
$138.2496; i;^. $125.18832; i5. $13.10+; i.#. $54.75, $51.60, $57.378> 

ft-f^T 4174- ^ «4Q4.70. 



$67.417 + . 2. $494.70. 
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Pagre 210.— -Ex. 5. $70; 4. $228; 5. $157.50; 6, 32}%; 7. 
31|%; 8. $168; 9, $55; 10, 5%; i7. 50%; 12, 2\% loss; i5. 
$325.584 ; U, 75 % ; i5. 27 J % ; i6. $258.82xV 

Page 211.— Ex. ;^. $85.72-; 3, $72.13+; j^ $44.67+; 5. 
$317.65-; 6. $19.07-. 

Pagre212.— £2;. 7. $57.62+; 5. $168.50-; P. $3.28 + ; m Cash 
$13 04 •+- 

Pagre 213.*— ^i. ;?. $2.00; 5. $5.00; 4, $1.41+ ; 5. $3.12; 6, 
$12.00; 7. $16.63+ ; 8. $1249.50; 9, $20; 10, $2352; ii. $5005.21+ ; 
12, $14.58+ ; 13. $1206.16-; I4. $8.10; 15. $3.06i ; i6. $892.50. 

Pagre 214.— jEx. f. $2030.45+: 5. $243.04-; ^.$1212.12+; 5, 
$26()6.66f ; 6. $2828.28+ ; 7. $1855.67 + . 

Pag-e 215.— -Ec. 8. $1530.61+ ; 9. $730.96+ ; 10. $1224.49-; 11, 
$998.43-; 12. $1997.87 + . 




6. 

$13015i 

16. 301 shares, value $31605 ; 17. 104f . 

Pagre 218.— ^x. i<?. 113} ; i9. 37 shares; 20. 20\%; 21. 2\%\ 
22. $1920 ; 23. Profit $416, com. $16 ; 25. $320 ; 26. $288 ; 27. $6000 ; 
28. $594. 

Pagre 219.— TTx. 5a $10971 ; 5/. $3525; 5^. $7840; 55. $3732; 
34. $2853U ; 5(5. 5 % ; 57. 5 % ; 38. 83} ; 39. 5.31 + %. 

Pagre 220.— Er. 40. $264; ^7. $8925; 42. 7% stock, by .04+%. 

.^5. 150; 44. 5% ; ^5. $3422}. 1. 12}% ; 2. $24; 5. 40% ; ^ 

$3140.70+ ; 5. $3831.68+ ; 6. $69.21-; 7. $1873.09+. 

Pagre 221.— Ex. 8. $9600; £>. $98.7111; 10. $33.21-; 11. 
$86.41-; 12. $627.70+; 13. 4 yr. 9 mo. 8+ da.; I4. 5}%; 15. 
$453.70+ ; 16. $16.11+ ; 17. $165.41+ ; 18. $238 ; 19. $599.37+ ; 20. 
85ii ; 21. 83^^. 

rage 222.— Ex. 1. Z; 2.j\; 5.2; 4- i; ^. 4|; ^. J; 7.}; 
8.i; 9.S; 10. i; ii. 32; i^. |f 

Page 22s.— Ex. 13. 4 ; I4. 1}} ; ^^. The latter ; 16. i; 17. 578 ; 

18. 64. 

Page 224.— Fx. /. 12; £.27; 5.16; 4-^; 5.2\ 6.27; 7. 
13}; 8.6; S>. 3|; 2^4; ii. 192; i;^. 18 ; i5. 3}f; i^. 48; i.5. 375. 

Page 22e.—Ex. 5. $255; 4- 28^ d-'ys; 5. $12000; 5. $30ff ; 
7. 680davs; 5. $72; P. 24 tons; 10. 891 tons;. 11. 56f days; 12. 
84 ft. ; 13. $516.091 ; I4. 99}! days ; 15. $1175.23. 

Page 227.— Ex. 16. 32 davs ; 17. 26f min. ; 18. 70}? davs ; 19. 
1120men; £^$1360; ;?i. 44.8 days ; ;?;^. 107/^ days; ;?5. 193} davs; 
^4. $800; ;?5. 212} days; J^6. IIOJ days; ;^7. $1.80; ;?5. 84 ft. ; 29. 
4 hr. 17 min. 9} sec. 

Page 228.— £'x. 2. $2232 ; 5. 36 rd. 

Page 229.— Ex. 4. 54 men ; 5. $280 ; 6. 480 mi. ; 7. 9} hr. ; 5. 
$37}; £>. 18}days; iO. 1828flb.; ii. 7 hr.; i£. 80 days; i5. 150 
cows ; 14- 60 days. 

* For additional answers to examples in Bank Discount, see page 353. 
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Page 230.— Ex. £. A $1008, B |816; 3, A $2040, B $1920, C 
$1240; 4. L $650, M $780, N $910, O $1040. 

Pagre 231.— Ex. 5. A $1 1 95, B $239 ; 6. A $74.95 + , B $110.68 - , 
C $164.62-; 7. M $1040, N $520, P $260; 8. A $760, B $1140, C 
$1710; 9, A daughter $4166|, a son $3333^, widow $6666f ; 10. A 
$6480, B $8856, C $9664; 11. A 202ff bii., B 162^^ l^"-, ^ ^^>Hj ^^' \ 
12. A $400, B $560, a cow $40 ; IS. M. $382J, N $255, O $382i. 

Page 232.— Ex. 2. M $570.40, N $694.40 ; S. R $297, S $429 ; ^. 
A $195, B $351, C $262; 5. R. $24, S $33.60, T $57.60; 6. A $1248, 
B $1040, C$624. 

Page 233,— ^x. 7. M $2607, N $2112; 8. A $3380, B $4992; 

9. A $20, B $15.75, C $29.75; 10. Each $1550.20; 11. A $2760, B 
$2840, C $2876. 

Page 23^.— Ex. 4. 6 mo. 4 da. ; S. July 20. 

Page 236.— ^x. 6. April 23 ; 7. In 14 mo. ; ^. 5 mo.- ; 9. July 
6; iC. 16mo. ; ii. 20mo.; i;^. March 22; i5. 2 mo. 24 da. later ; I4. 
Aug. 17; 15. 27 days; 16. 18 mo. 10 da. 

Page 238.— -Ex. 3. June 24. 

Page 239.— £a:. 4. Nov. 18, 1890; 5. Nov. 10, 1891 ; 6. July 24, 
1892. 

Page 242.— JSc. 7. 225; ;?. 2025; 5.6889; -^.9801; 5.93025; 
€. 1728 ; 7. 15625 ; 8. 614125 ; 9. 998001 ; 10. 970299 ; 11. 300763 ; 
i;^. 15.625; i5. 4225; i^. 39304; 15.j%^j; 16.61; 17. U^; 18. 
37,jV; J9. .9801; £0. .000729; -21. .003375; 22. .000000001; 23. 
.997002999; ;^^. .000001 ; ;?5. .998001 ; 26.5626; ;?7. 15625; 28. 
.000000000001; 29. 47524; 30. 131044; 31. 36.6025; 32. 1772.41; 
S3. 5.6169 ; 34. 1,002,001 ; 35. 100.2001 ; 36. 1.002001. 

Page 24:3.— Ex. 2. 21 ; 3.U; 4. 35 ; 5. 21 ; 6. 81 ; 7. 99 ; 8. 
15; 9.6; 10.12; 11.25; 12.1; 15.9; I4.6; 15. \6; 16. S. 

Page 24:9.— Ex. 4. 16 ; 5. 21 ; 6. 25 ; 7. 45 ; 8. 52 ; 9. 67 ; 

10. 84 ; i/. 94 ; 12. 123 ; 13. Ill; i-^. 1 1 2 ; 15. 204 ; 16. 824 ; 17. 
612 ; 18. 607 ; 19. 876 ; 20. 321 ; 21. 425 ; 22. 562 ; 2S. 972 ; 24. 
527 ; 25. 721 ; ;^6. 999 ; 27. 1051 ; ;?5. 2004 ; 29. 2345 ; SO. 2^04. 

Page 250.— jElr. 5;^. .17; S3. .65; 5.^. .81 ; 35. .92; 5(?. 4.6; 
37. 23.4 ; 5<9. .063 ; 39. 1.296 ; 4^. 14.31 ; ^7. .0099 ; 4^. .001 ; ^5. 
1.01; ^5.1.4142+; -#6.1.7320+; ^7.2.2360+; 4^.2.4494+; .#S>. 
2.6457+ ; 50. 2.8284+. 

Page 251.— ^x. 53. .522+ ; 54. .326+ ; 55. .8291+ ; 56. .6928+ ; 

57. .6123+ ; 58. .6454+ ; 55. .6324+ ; 60. .9486 + . i. 80 rd. ; 2. 

$192 ; S. 16| ft. ; 4. 62 J ft. 

Page 252.— JSx. 5. 80 rd. wide, 160 rd. long; 6. $28.80; 7. 65 
men; 8. 41000 men; 9. 2375 J sq.yd. 

Page 253.— £x. 3. 40 ft.; -#. 38.73- ft.; 5. 49.24+ rd.; 6. 
169.70 + rd. ; 7. 54 ft. ; 8. 27.71 + ft. ; 9. 48.67 + ft. ; 10. 17.677 + ft. ; 

11. 64 ft.; i^. 45.25+ rd. 

Page 255.— -Ex. 2. 96 rd. ; 3. 25 times ; 4. 44 ft. ; 5. 50 rd. wide, 
60 rd. long ; 6. 1R540 ; 7. 25.225 rd. 
Page ^^9.- ^Er. .#. 32 ; 5. 43 ; 6. 54 ; 7. 65 ; 8. 76 ; 5. 85 ; 
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i<?. 93; i:r. 123; 12.2Zl\ IS, b07 ; i^ 325; i5. 526 ; 16,642; 
17. 70S; 18. 12S4, 

Page 260.— .Ec. 21. 342 ; ;^;^. 561 ; 23. 723 ; 24. 566 ; i?5. 652 ; 
26. 743 ; ^7. 2345 ; 28. 5432 ; 29. 7539. 

Page 261.— £z. 5i. .43; 32. .55; ;?;?. .67; 3^, .86; 55. .125; 
55. .436 ; 37. .036 ; 38. .099 ; 55. 3.33 ; 4I. 1.4422+ ; .f?. 1.5873+ ; 
-^.12.9240+; .^^..6463+; ^5.4.0207+; 4<5. 4.4814 +, 

Page 232.— Ex. 49. if; 50. fj; 51. .693:^6+ ; 52. 1.07721+ ; 
■ >'. .8735 + ; 54. .9085 + . 1. 60 in. ; 2: 3750 sq. in. ; 5. 3 J ft. ; 4. 

in. nearly; 5. 2.919+ ft. 

Page 263.— Ax. 6. 5.113+ ft. ; 7. llO.SSf. 

Page 234:.— Ex. 2.7 \m.] 5.16ft.; 4. $13500; 5 1:512; 5.20ft.; 7. 
22i ft., 15 ft., 8 ft.; 5. 4 ft., 2| ft., 1 J ft.; 9.8to27; 76^. 2otol6; 11. 6.2-ft. 

Page 268.— -Kr. 1. 320 sq. ft. ; 2, 6 A.; 5. 80 sq. yd. ; 4. 3 A. ; 
5. 36 A. ; 6. 72J sq. ft. ; 7. 64 rd. 

Page 269.— tec. 8. 624 sq. ft. ; 9. |4200; i^. $900; ii. 80 A. ; 
12. 10 A. ; 13. 122.26 - ft. ; I4. 50 rd. 

Page 270.— Ex. 1. 800 sq. in. ; 2. 11} A. ; 5. 90 A. ; 4. 270 A. 
1. 3600 sq. ft. ; 2. 15 A. ; 5. 60 A. ; 4. 242 ft. 

Page 271 .—Ex. 5. 24 sq ft ; 6. 3507.40+ sq. ft 1. 800 sq. in. ; 

;^. 16}A.; 5. 112 A.; 4. 30 in. 

Page 213.— Ex. 1. 31.416 in.; ;^. 125.664 rd. ; 5. 958.188 ch.; 4, 
1432.5696 ft.; 5. 15.915 in.; (5.31.83 ft.; 7. lOOrd.; ^. 2000 ch. ; 9. 
25007.136 mi.; 10. 267036 mi.; 11. 16806.72+ ; 12. 1.91- ft.; 13. 14.16 
yd. ; 14. 47.124 ft. ; 15. 94.248 ft 

Page 274.— JSc. i. 314.16 sq.ft.; ;?. 1256.64 sq. rd ; 5.25.7823 
sq. ch. ; 4. 38.4846 sq. ft. ; 5\ 113.0976 sq. yd. ; 6. 343.36 sq rd. ; 7. 
201.0624 sq. vd. ; 8. $3887.73. 

Page 275.—^. 2. 21.21+ in.; 5. 56.56+ rd.; 4. 22.51- ft; 5. 
104.1+ sq. rd.; 6.2.12+ in. 

Page 277.— J5;x. 1. 960 sq. in. ; 2. 2000 sq. in. ; 5. 480 sq. ft. ; 4. 
216 sq. in. ; 5. 679.37+ sq. in. ; 6. 2746.41+ sq. ft. 

Page 278.— i^^x. 1. 640 cu. ft ; 2. 1920 cu. ft ; 5. 17320.5+ cu.ft.; 
4. 1920 cu. ft. ; 5. 168960 cu. yd. 

Page 279.— jEc. i. 240 sq. ft. ; 2. 1890 sq. ft. ; 5. 2304 sq. ft. ; 4. 
2400 sq. ft 

Page 280.— JSr. 5. 459.71 + sq. in. 1. 60 cu. ft. ; 2. 1500 cu. 

ft ; 5. 4800 cu. ft ; 4. 5985.96 + cu. ft. ; 5. 480 cu. ft 

Page 281.— ^x. l. 251.328 sq. ft ; 2. 942.48 sq. ft. ; 5. 981.75 sq. 
ft ; 4. 1627.3488 sq. ft. 1. 1005.312 cu. ft 

Page 282.— jGx. 2. 282.22+ cu.ft; 5. 884.884 cu.ft. L 

904.78 + sq. in. ; 2. 1884.96 sq. ft. ; 5. 94.248 sq. vd. 

Page 283.— jE'x. 4. 6082.1376 sq.ft.; 5. 628.32 sq. in. 1. 

201.0624 cu.ft; ^. 6597.36 cu. ft ; 5. 1005.312 cu. in. ; ^. 30159.36 cu. ft 

Page 284.— J5;x. 1. 768 sq. ft; 2. 2111.15+ sq. ft ; 5. 2748.9 sq. 
ft; 4. 890.23- sq. in. 

Page 285.— ^x. 5. 420 CO. ft. ; 4. 1193.808 en. Al ; 5.8595.41 + 

cu.ft; 6. 230.36+ cu. ft. 1. 314.16 sq.in.; 2. 1809.56+ sq.in.; 

5. 199,056,802.56 sq. mi. ; 4. $286.27+ ; 5. $251.32+. 
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Pagre 2Se.—Ex. 1. 4188.8 cu. in. ; f. 636.69+ cu. in. ; 5. 186.79- 
Ib.; 4. 460.19+ lb. £, 17.32+ in. 

Page 287.—^. i. 72 A.; £. 120.28+ sq.-d.; S. 29 A. 8- P.; 4, 
133.49+ ft.; 5. 1.414 + ; 6. 1.732+; 7. 107A. 47.46 P. ; ^. Length 49.96 - 
rd., width 37.47 - rd. ; 9, 75.61 + rd. ; 10, 35.45 - ft. ; IL 24.43+ rd. ; 
12, 194.72+ sq. ft. ; 13. 40 ; I4, 2.76- sq. ft. ; 15. 130 cu. ft. ; 16. 6. 

Page 2SS.—EX. 17. 18.16+ ft.; 18. 3240 sq. in.; 19. 10.75+ ft.; 
SO. 25132.8 cu.ft.; n. 3719.66+ cu.ft.; £2. D 28.45+ ft., A 23.71 + 
ft.; 23. $3.63+ ; S4. 42849; 25. 28.31- cu. ft.; 26. D 48 ft., A 64 
ft.: 27. 616.80+ cu.in.; 28. $6120. 

Page 290.— Ex. 2. 23 ; 5. 62 ; 4. 148 ; 5. 405 ; 6. 142 ; 7. 88 ; 
8. 1005 ; P. 98 ; 10. 5| ; 11. 788yV ft. 

Page 291.— Ex. 3. 272; 4. 400; 5. 1800; 6. 3940; 7. 1704; 8. 
14950 ; ^. 1092 times ; 10. 2430 mi. ; 11. $390 ; i;^. 1006233ij ft. ; i^. 11 
mi. 162 rd. 4 yd. 

Page 292.— JSa;. 5. 512; 4. 10935; 5.12288; 6. ^i^; 7. y^J,^; 
^.^2 18^. p. $2048; m $10,737,418.24. 

iPage 293.— ^x. 3. 1023; ^. 174762; 5. 24670; * 6. 11,957,420; 
7. 10230; 8. 6,120,000. 

Page 294:.— Ex. 9. $20971.61; 10. $040700.81. 2. IJ; 3. 

^Page If95.— JE'x. i. 123 ; ;?. 43911; 3. j\] ^ ^?F; ^- ii; ^• 
2J; 7. 2t\; 5. ^if; 9.^; 10. Si; 11.200^; 12. m; i;?. .0000000^; 
i^ 300,000,000 ; i5. .112, .46; i 6. 160010. 

Page 29e.—Ex. 17. 4401; 18. 68.76+ ^al.; 19. 60.76+ lb. 20, 
$14.72; 21. 72 A. 116 P. 11 sq. yd.; 22. 28^^^ pt.; 23. 21.82+ hhd.; 
24. 109.4- rd.; 25. H5; ^^- $126.93 J; ;^7. 2252 da.; 28. 59 min. 56«ec 
past 6 o'clock p. m. Dec. 24th ; 29. 10.72+ ft. ; 30. 834.85- ft., 739.86- 
ft.; 5i. 3361.34+; 5;^. 4614ff|; 55. Difference 6 hr. ; 5^. 6i||f f . 

Page297.— /ta;. 55. $1800; 36. 3^; 57. 33 J %; 5<?. $1739; 39. 
$2850; • 40. $77.77; 4I. $15.01+; 42. $81,552; 43. $3560; 44- 
$39.21+; ^5. $1546.39+ ; -^5. P. W. $714.28 + , T. D. C 85.71 + ; 47. 
1394.87+ cu. in. ; 48. $15680 ; 49. $111.70+ ; 50. 63.44+ft. 

Page 298.— ^J. 51. 3 yr. 3 mo. 9 da. ; 52. 20.738 ; 53. $8351f ; 
5^.10811; 55. .873+; 56. $640 loss; 57. 4H ft.; 58. Qi% ; 59. 
1998; 60. 24 in», 32 in., and 40 in.; 61. $443.26; 62. $600; 63. 
$7,498+ ; 64. 64 shares; 65. Surface 452.39+ sq. in., volume 904.78 + 
cu.in.; 66, $244.89+ ; 67. U; 68. 2500 lb. 

Page 299.— Ex. 69. 3561 ; 70. 26.32+ ft. ; 71. $13335 ; 7;^. 5% ; 
73. 54/x niin- past 4 ; 74. $9600 ; 75.^; 76. 4 ft. IJ in. ; 77. $164 ; 78. 
84^^ ; 7^- Square walk by 537.67+ sq.ft.; 80. 336 J cu.yd.; 81. 2} 
hr.; 5;^. 328.47+; 55. $343.20. 

Page 300.— ^x. 84. 29.49+ ft.; 85. 41|% ; 86. $200; 57. 4.42 + 
ft.; 88. $408.33- ; 89. 343.36 sq.ft.; 90. $4291 f ; 91. 127.06+ sq. 
yd. ; 92. 1\% ; 93. 14600 men ; 94. $20. 

Page 301.— £"2:. 55. Diminished $17.50, surplus $61.75; 96.bO%; 
97. 1st .274+ in., 2d .344+ in., 3d .491+ in., 4th 1.889+ in.; 98. 195 
ft ; 99. 43 ; 100. ^^^ij^s ; 101. 412+ balls ; 102. $400 ; 103. 10.52 + 
fL\ 104. $203 ; 105. 58 ft. ; 106. 49jV min. ; i^7. $220 ; 108. 16^V ^r. 
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Page 302.— -Er./^^S. 301.69+ cu.ft.; ii^. 11389.74 +; /-//.38.48+ 
Bq. in. ; 112, 101 shares, surplus $12.81 ^ ; 113. Circle .415 sq.rd. ; II4, 
U\l hr. ; 115. lb\%; 116. 10%; 117. $520.83} ; 118. 8 hr. ^ min. 

Page SOS.— Ex. 119, |3o8.498 ; 120. $G0.89- ; 121. 33.92+ fo ; 
2^;?. $2143.15 + ; ii* J. 44%; i:^^. 40+ %; i;?^. 3.19 + gal. ; 126.50607; 
liJ7.40o7S; 128. .26\0o2+ ; liid.lb. 

Page 304.— £x. 130. 21^%; 131. UfiUJ ; 132. 16.473+ %; 133. 
$924.15+; 134, 46 shares, s'urplus $83; 135. $27000; 136. 94.7 + ; 

137. 1.J; 138. $603.39+; 130. 1.6818- ; I4O. 1.4678 -; Ul- 2.375 + 
in.; 142. 52/,- da.; I43. 1 hr. 5 min. 16.11+ sec. 

Page 300.— Ax. 3. $2025; ^.$1568; 5. $4887.50. 

Page 310.— A"x. 3. $480; 4- $5280; 5. $1200; 6. $1800; 7. $8000. 

Page 312.— ^x: 4. $2426.25; 5. $4845; 6. £320; 7. $1007.75+; 5. 
$162.56-; 9. 2176.65 francs; i6?. $1440; ii. $2937.37^. 

Page 313.— £x. 3. $101.25. 

Page 314.— £x. 4- $4.32 ; 5. $4140 ; 6. $887.60. 

Page 315.— 5. $1723.07+ ; 4. $3044.12- ; 5. $9?82.35+ ; 6. 
$11054.54+ ; 7. $13250 ; 8. $22666.67-. 

Page (il6.— /^. 3. $4801.64+ ; 4- $7451.75+ ; 5. $6494.22+ ; 
6. $9995.02 + ; 7. $19304.34+ . 

Page 318.— J^. $1360 ; 3. $5089.84. 

Page 319.— i*:!. 2. $1864.50 ; 3. $1671.60 ; 4. $2819.40. 

Page 320.— /Tr. 2. $4152.96 ; 3. $2529.15. 

Page 321.— ^x. 2. $6699.71i ; 3. $6871.50 ; 4. $5814.90. 2. 

13.22+ %. 

Page 322.— Ex. 3. 6.44- % ; 4- 25.68+ % ; 5. 21.1- %. 2. 

$38.25, 8.63+ % ; 3. 9.47 + % ; 4. 8.23+ % ; 5. 6.74- %. 

Page 330.— £x. 1. .7321 ««•; ^, 456700 «»«•; 3. .86754^™-; 4. 
4.76o4D«".; 5.4.7375H'-; e.647650«='-; 7.67.56»; 5.647.6»'; 9..9SAb6^-; 
10. 478654 «8. ; 12, 8.476543 »i- ^"^ ; i^. 4786953 «°- «"»• ; iJ. .095432 ««• ^- ; 
i.4. 5.79 »• ; 15. .48567 "r- ; 16. 100 '^s- ; i7. 1 000 ^8- ; i^. .04516 «>- ; iP. 
4287 •• ; 20. 1651 ^g- ; £i, .0184 «'• ; 22. 1.684 Pi- 
page 332.— £x. 6. 283.459 »• ; 7. 328507.596 »• ; ^. 868.967 s- ; 5. 
729.68'^-'°-; i(9. 1086.564 «"•«'•; ii. 1116.47 •■; i;?. 361.93 »•; i5. 28.7786-; 
24. 431.322 «°»-; 25. 756.019 «»•»•; 2(5. .000056826 >>»• ; 27. 10371.84 *»•; 18. 
.758976 K»-; 2P. 855,414,000 «»•»"•; ;^^. 306,720,000 •="«°-; J?2. 963.9; 22. 
8110; ;^5. 372; J?.^. 21810; ;?5. .002839 «8.; f^. 1877.8- ««• 

Page 333.— J^^x. 3. 264.04+ ft; 4. 2237.53- yd.; 5. 49.712 mi.; 6. 
29.26^'"; 7. 80.465 H»; 8. .6096 ^'^•; S>. 14.82 acres ; 2^. 503.516 sq. yd.; 
22. 2510611+ sq.rd.; 2;^. 10.53486 '«i-°»-; 25.87.26+*-; 2^. 1657.6 «<i- »^'"- 

Page 334.— ^x. 15. 4237.824 cu. ft. ; 16. 41 2.8048 cu. yd. ; 17. 7.248 "^ ; 
18. 37.12+ «' ; 19. 31.83+ liquid gal., 27.35+ dry gal.; 20. 205.89+ bu.; 
21. 38.30+ liq.qt.; 22. 23.85- »'-; 23. 17.62 »'•; 24. 7»57.04«i-; 25. 771.6 
gr.; ;^6. 1.93+ lb.; 27. 28356.44+ lb.; 28. 5.59- ««.; ;^5. 6.804 «f«-; 30. 
1829.818 cwt. 2. $406.25; ;^. $17.03; 5. $91.25; 4. $31.25; 5. 4 hr. 

Page 335.— ^x. 6. $88.08J; 7. $248.64; 5. $16.19+; S?. $10.48; 10. 
$30705 ; 22. $5.47 - ; 2:^. $.154 + ; 25. 88.9 ^e; 2.^. 48.279 K"-; 25. 6070.5 ••; 16. 
25.4+ T.; 17. 1187.3+ ^-n-; 2^. 386232 «»•; 2S'.$329.184+ ; m 357.164+ ^- 
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ADDITIONAL ANSWERS TO PROBLEMS 

IN BANK DISCOUNT. 

The answers previously given for problems involving Bank Discount 
are calculated for the exact number of days named in the problems. 

Below are given three other answers for each of these problems. The 
first is for one day more than the specified time, as in Pennsylvania, etc. ; 
the second for three days more, as in several other states ; and the third 
for four days more, as in Missouri. 

Page 213.— jKc. ^. $2,061, $2.20, $2.26i; 3. $5.08^, $5.25, 
$i.33t; 4. $1,425 + , $1.45 + , $1.47 + ; 5. $3.29 + , $3.64, $3.81 + ; 6. 
$12.16}, . $12.50, $12.66f; 7. $16,818 + , $17,188 + , $17.37 + ; 8. 
$1249.325, $1248.975, $1248.80; 9. $20.22f, $20.66f, $20.89- ; 10. 
$2351.60, $2350.80, $2350.40; 11. $5005.265 + , $5005.357 + , $5005.403+; 
1^. $15.19+, $16.41 + , $17.02 + ; i5. $1206.14-, $1206.096 + , $1206.07 + ; 
16. $892.35, $892.05, $891.90. 

' Page 2^4:.— Ex. 2, $2030.80+, $2031.488 + , $2031.83+; S. 
$243.07 + , $243.14-, $243.17 + ; J^. $1212.325 + , $1212.73 + , $1212.94-; 
5. $2637.36 + , $2580.64+, $2553.19+; 6. $2829.235 + , $2831.14+, 
$2832.09+; 7. $1855.98 + , $1856.627 + , $1856.94+. 

Page 215.— ^x.^. $1530.96-, $1531.65 + , $1532+; 9. $731.09-, 
$731.33 + , $731.46-; 10. $1224.77-, $1225.32 + , $1225.60 + ; IL 
$998.95+, $1000, $1000.52+; i;^. $1998.58 + , $2000, $2000.71+. 

Page 220.— ^x. 6. $69.19 + , $69.17-, $69.16-; 7. $1873.41 + , 
$1874.04+, $1874.36 + . 

Page 221.— Ex. 15. $453,703 + , $453,700+, $453,698+; 18. 
$237.96f, $237.90, $237.86}; 19. $599.46 + , $599,368 + , $599.35 + . 

Page 29S.—EX. 61. $443,175, $443,025, $442.95. 

Page 302.— Ex. 117. $521.01+, $521.37 + , $521.55 + . 

Page 303.— E'x. lee. $2142.55 + , $2141.35-, $2140.74 + . 

Page 309.— ^r. 5. $4886}, $4885, $4884i. 

Page 310. — J^x. 5. $1200.20 + , $1200.61+, $1200.82-; 6. 
$1800.25-, $1800.74 + , $1800.99+; 7. $8001.36 + , $8004.09 + , 
$8005.45 + . 
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